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This manual applies directly to Hewlett-Packard 
Models 6330A/B Preset Counters with serial prefix 
number 1224A. 
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SERIAL PREFIXES NOT LISTED 
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For serial prefixes above 1224A, a “Manual Change” 
sheet is iricluded with thigmianual. For serial prefixes 
below 1224A, reler to SeMon VII, Manual Changes. 
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MANUAL CONTENT 




t 

% 


This manuakprovldes operating and service information for 
\ Hewlett-Pac^rd 5330A/B Preset Counters. Information is 

arranged in eight sections as follows: 




> ; 


Section I, GENERAL INFORMATION, contains an overall 
instrument description, specificaticms, equipment supplied, 
available accessories, options, and instrument applications. 






Section 11, INSTALLATION, covers uiq;>acking, inspection, 
, rack installation, power and cooling requirements, connec- 

tions for remote {vogramming, and printer operation. 




' . 


Sectionin, OPERATION, explalnshowtooperatetheS330VB 
including display interpretation for all modes of operation. 






Section IV, THEORY OF OPERATION, describes the over- 
all theory of operation. Integrated circuit operation and 
special circuit operation are Included in this section. 


/ 




Section V| MAINTENANCE, provides maintenance proce- 
dures, assembly designations, recommendedtest equipment, 
in-cabinet performance checks (incoming inspection), ad- 
justments (calibration procedures), and remova^l.,a^ re- 
placement instructions. 






Secti(Hi VI, REPLACEMENT PARTS, lists replacement 
parts by reference designator. Including options, lists total 
quantity of each part used, and manufacturer's cbde and 
part number. 






Section Vn, OPTIONS AND MANUAL CHANGES, covers 
options available and provides Information to make this - 
manual applicable for older instruments. 




; ■ 


Section Vm, CIRCUIT DIAGRAMS AND SERVICE INFOR- 
MATION, contains schematic diagrams and component loca- 
tors for all assemblies, operationof eachad^mblyincluding 
waveforms and voltages. Adjustment and troubleshooting 
Infornaation are included in -this section. 






ADDITIONAL MANUALS 






To order additional operating and service manuals, contact 
your nearest Hewlett-PackardSalesandServiceOffice. Give 
complete' model, name, and 8-dlgit serial number. The 
serial number place is on the rear panel (see Section I for 
serial number system). This manual's HP part number Is 
the last item listed in l^ble 6-1. Comments on this manual 


■* 
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Figure 1-1. Models 5330A/B and Accessories 
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General Information 



SECTION I 

GENERAL INFORMATION 



M. DESCRIPTION 

1-2. The Hewlett-Packard Models S330A/B Preset 
Counters measure rate and normalized rate, fre- 
quency, ratio and normalized ratio, time, periodaver- 
age, time for N events, time interval, ^nd frequency 
division. Both models have preset time bases, 5- 
digit readout, local or remote function selection, BCD 
printer outputs, trigger level; and slope controls. 
The 5330B model also has dual limit detection. Either 
model can be ordered with optional preset-offset or 
remote programming for the preset time base, limit 
switches, and preset -offset switch. Several variations 
of the two models are available on special order in- 
cluding 6- or 7-diglt readout, 6-dlgit single or dual 
limits, single limit control, deletidh of preset time 
base, and 6-decade multiplier. Electrical and me- 
chanical specifications are listed in Table 1-3.^ 

1-3. INSTRUMENT IDENTinCATlbN ^ 

1-4. Hewlett--|>ackard uses a two-section serial 
number mounted on the rear panel. Earlier instru- 
ments use an eight-digit serial number (000-00000). 
The first. three digits are'a serial prefix number; the 
last five digits refer to the specific instrument. ^ 
Later instruments use a nine-digit serial number 
(OOOOAOOOOO). The first four digits are the serial 
prefix and the last five digits refer to the specific 
instrument. If the serial prefix on your Instrument 
does not appear on the title page of this manual^ there 
may be differences between the i^nual and your Instru- 
K ment. If there are difference v^ey will be described^ 
in a change sheet includedXvith the manual. If the 
change sheet is missing, contact the neatest Hewlett- 
Packard Sales and Service Office listed on the inside 
rear cover of this manual. ^ i • 

1-6. APPLICATIONS '* \ \ 

1-6. The Preset Counter^ are designed for use in 
automatic control systems, pl^sical measurements in 
labbratories, gnd many types of digital measurements 
required in engineering and industry. The counters 
. are particularly, adaptable to automatic control sys- 
tems and industrial counting tasks such as speed con- 
trols, .fuel control, he ^t measurement, pressure 
measurements, displacement control, batching^ by 
number, batching by iveight, walght control, length 
cutting, limit signal warning, running inventory count, 



grammlng aUpws the countats to be set for several 
^pes of measurements as required by the control sys- 
tem. ^e 5330B model can glso be usedas a precision ij 
pulse generator or delay generator. , ' j ^ 



1-7. OPTIONS 

1-0. The Preset Counters are available with the 
following options: 

Option 001, preset-offset. 

Option 002, i^mote control of preset lime base 
-V . ; Switches. 

Option 003, remote control of preset -offset 
^ switches. 

. Option 004, remote centrol of Umit switches. 

. " W 

1-9. EQUIPMENT SUPPLIED AND AVAILABLE 
ACCESSORIES 



1-10. Table 1-1 lists equipment supplied and Tab(e 
1-2 lists accessories available. * \ 



Table 1-1. Equipment Supplied 



DESCRIPTION 



HP PART NO. 



Detachable power cordj 

7-1/2 feet (231 cm) long, 8120-1348 

NE^^ plug 



05330-60040* 
05245-6022 ' 



Rack Mounting Kit 0531 

Circuit ^ard EIxtender 052< 

50-ohm BNC to BNC 

coaxial cable, 4 feet 1051 

(122 cm) long 

*See sublist of kit parts in Table 6-1. 



Table 1-2. Accessories Available 



DESCRIPTION 


HP P>RT NO. 


Digital Recorder • 


5050B 


cable, 6 feet (183 cm) 
Generator Tachometers 


— mm — ^ 

508A, B, C, D 






3 
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Table 1>3. Speciiications 



FUNCTIONS • 

Ranget* dc coupled, 0 to 10 MHz. 

ac coupled, 10 Hz to 10 MHz. ^ 

Impedance; 1 MH shunted by 3() pt^. 

Senaltivlty: i . 

0. 1 V rms sine wave. 

0. 3 V p-p pulse, 50 ns minimum pulse width. . 
10 mV rtns sine wave, available on special ‘ 
order. 

Maximum Input:<i^ 

120 V rms XI range 

. 250 Vrpik XIO range 

500 V rms .XlOO range 

Overload Protechra: 1- V ims x ATTENUATOR 

»s. . 

Trigger Level: ^J^SET^to trigg^ at^ V or 
adjustable. ’V 

, 1 3 V XI range 

* < 30 V XIO range 

f300’V XlOO range 

Slope: Independent selection of positive or 
negative slope. 



RATIO (RATE M0D6): , 

..Range: Fl-0 to 10 MHz, into input amplifier; 

\ F2M kHz to 1 MHz. Apply to FREQ. STD. 

\ .connector (BNC type) on rehr panel and switch 
to ext. 

SrnBlUvity: FI same as input amplifier. F2, 1 
volt rms sine wave into 1 kR . 

Dlaplay: (FI x N?N)/F2. 

Acci^racy: * 1 count of FI, ± trigger error of F2.' 



RATIO (TIME MODE); * 

Ra^e: Fl-0 to 10 M jft int^i^wut'amplifler^H^ 
F2-1 kHz ^ lM«ftto.FR^ STD eo^^gttor. 

Sej^ittvlty: s^e'^s input amplifier. ^2, 1 

•rms sine wave into 1 kR . 

Display: F2 N/FIM- 

Accuracy: * 1 cbunt of F2/M, + trigger error of 



RATE (FREQUENCY): 

Range: 0 to 10 MHz for frequency measurements. 
0 to 2 MHz for frequency limit detection. 

Gate Times: 

M = 1:1 MS to 0. 1 1 in 1 ps steps. 

M 1 = 10:10 MS to 1 s in 10 Ms/8tq)8. 

M - 100:100 MS to 10 s in 100 ms steps. 

M e 1000:1 ms to 100 s in 1 ms steps. 

Display: (Events/sec) x 10'^ x MN. 

Accuracy: * 1 count f time base accuracy. 



TIME INTERVAL (USE F/MN MODE AND CHECK); 
Range: 10 ms to 10^ s. 

Time Increments (Check Mode): 1 ms to 100 s 
» (1 MS x MN). 

Start: Controlled by "START" pushbutton or 
remote line. • 

Stop: Controlled by "STOP*' pushbutton or re-* 
mote line. 

Display: Total (MN x 1 ms) time Increments. ^ 
Accuracy: *1 count f time base'error. 



tiME (PERIOD): 

Range: 0 to 2 MHz. 

Periods Averaged: 1 to 10^ selected by "N" switch. 

Time Unite: l«li6, 10 ms, 100 ms, orl'ms 
(selected by "M" switch). 

Display: (N x, PERIOD) -i- (M x 1 mb). 



P/MN MODE: 

Range: OtptO MHz (o'to 2 MHz if M > 1). 

N Switch; 1 to 100, 000 selected by "N" digits. 
Multiplier: 10, 100, or 1000 selected by "M". 

Start: Closure of front panel switch or remote 



*On special order, reduced bandwidths are avail 
able fur use in electrically noisy environments. 



Stop: Closure of front panel switch or remote line. 
' Diapyiy: Total counts -f (M x N). f 
Accuracy: Absolute. 

Ou^ut: 0. 4 to 2. 4 V pulse, 200 ns width (pin J32, 

J 12 on rear panel). 



1-2 



02844-1 




Models 5330A/B 



Table 1-3. Specihcations (Continued) 



^IMIT SWITCH FUNCTIONS 
(MODEL 5330B) 



Llmi^: 2 sets, (LI and L2, 5 digits each). * 

Range: 0 to 2 MHz. 

RATE; 

One Lln^U (other limit at 0): Ou^ut according to 
/ whether counted rate is above or below Tlmit 
' for each gate cycle with storage on. 

Two Limits: Separate outputs according to whether 
counted rate is below, between, or above limits 
for each gate cycle with storage on. 

manual F/MN: 

One Limit (other limit at 0): Output changes at 
coincidence with limit and continues count. 

Two Limits^ Separate outputs change at coinci- 
dence with limits and continues count. 

HOLD F/MN: 

Same as in MANUAL except count .stops at 
coincidence with the lai^er limit. 

CYCLE F/MK; 

Generates separate outputs at coincidence with 
limit numbers./ Automatically resetd at larger 
limit and repeats cycle. 

Recycle Time: 1 ms (1 MHz rate, max. ). 

CONTROL LINE OUTPUTS: 

Source Imjjiedance: >4.6 V at 2. 5 kil , <0. 5V 
at -10 mA. 



Control Idnes 


Nominal Voltage . 
LO IN HI 


Count less than low limit 


0 V 


+5 V 


*5 V 


Count equale low limit 


+ 5 V 


OV 


+5 V ' 


Coimt between low and 
high limits 


+ 5 V 


0 V 


+5 V 


Count equals high limit 


'^5 V 


+5 V 


0 V ' 


Count greater than 
high limit 


+5 V 


+5 V 


ov| 



Storace (Rata and Time Modee) 

ON: Control and overflow lines "latch"/!/ e. , 
store, and change only if future measure- 
ment results in different limit 



"pre-lower limit" values upon rese|;t 



Other choices on special order. 



TIME BASE 

/ . 

CRYSTAL FREQUENCY: 1 MHz. 

STABILITY: 

Aging Rate: Less than 5 parts in 10*^ 'mu. 

Temperature: < *3 parts in 10^ (O' to65°C). 
< *,5 parts in 10® (10° to dO^C). 

Line Voltage: < + I part in 10® for + 10*1^ Hne 
voltage variation. ■’ 

OUTPUT: (for external use) 

Frequency: 1 MHz. 

Voltage: 3 V p-p open circuit. 

Impedance: 100 H source. 

EXTERNAL INPUT: 

Sensitivity: 1 V rms into 1 kH (10 V 
maximum). ■ \ 

. Range; 1 kHz to 1 MHz. 



N SiVITCH; 1 to 100,000 selected by "N” digits. 

MUL'ITPLIER: 1, 10, 100, or 1000 selected by "M". 
"M"'. 

DISPLAY: 5-digit long-life neon digital tubes (6- 
dlgit and 7-digit available). 

DISPLAY STORAGE: Holds reading- between 

samples. Front panel swltc^h overrides' storage. 

OVERFLOW: Front panel light indicates count is 
larger than can be fully displayed. 

SAMPLE RATE: FAST position: Continuously 
variable from less than 100 ms to approx; 12 ms. 
HORM position: Continuously variable from 
less than 12ms to 6 s. HOLD position: Dis- 
play can be held indefinitely. ^ 

RESET: Manual by pushbutton or ren^ote. 

GATE OUTPUT^ Level change at gate closure 
from 0. 4 to 2. 4 V min. 

DIGITAL OUTPUT: 

Code: 4-llne 1-2-4-8 BCD, "1" state positive. 

"0" State: < 0. 5 at -10 mA. 

"1" State: >4. 6 V open circuit. I 

2* 5 ItD source Impedance, nominal. I 



Impedance. ' 

Print Command: Ne^.. pulse, 5 V u> 0 V, 35 ms 
to 45 MS wide'. -'Occurs at end of gate time. 

Hold-off Requirements: >t2^ 4 V required to 
prevent ((ata transfer to buffer storage when 
Instrument's cycle time is less than external 
equipment to interrogate BCD outputs, 
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Table 1~3. Specifications (Continued) 



OPEliATING TEMPERATUHE RANGE: p”C to 50°C 

REMOTE OPERA TIOK: Single line overrides front 
panel switches; REM'T lightis on. jingle line 
for each switch' position; 4-line/digit Vor thumb- 
wheel switches (1-2-4-8 BCD). 

REMOTE LINE REQUIREMENTS: Compatible with 
DTL-and TTL integrate^ circuits as well as 
saturated NPN transitor switches and contact 
closures. A high or. p£f level Is an open circuit 
or i voltage from 2. 4 V to 5 V. A low or on 
level is a ground or a volt^e from 0 to 0. 4 V 
at -IS mA. i^rapllfler trigg^.>]£^l can be set by 
placing LEVEL control- b'w%^ig!^ndapp^ 
an external ^^3 V input. 
equals ±3 V X ATTENUATOl^^ting. 

CONNECTORS: BNC inputs. Remt^ Function H^' 
125NdlD85 (Cinch or Amphenol febiale 57-40360, 
Matching mate for Remote Function connector 
is 1(P 1251-0084 (male Amphenbl 57-30360). 

POWER REQUIREMENTS: 115 or 230 V ±,l(>% 

50 to 400 Hz, 35 W (approx. ). , 

WEIGHT: Net, 121b. (5,5 kg). Shipping, 17 lb, 

(7,8 kg). 



OPTION 001:- Presettable Offset Counting (Pre- 
• set-ResetL Counter resets to number dialed 
into 5-decade digits switches. Thus, counting 
starts from that number rather than 0. 

,1 

OPTION 002: Remote N switch connector, t 

OPTION 003: Remote R switch connector, t 

OPTION 004: (5330B only): Remote LI and L2 
switph connectors, t 

SPECIALS: Models 5330A and 5330B are designed 
for flexibility in providing modifications to Suit 
particular requirements. These include: 

« a. 6 or 7 digits of readout for both models. 

b. 6-diglt preset for Option 001 with 6- or 7- * 

digit readout for both models. ' 

c. Single 5-digit preset limit control for . 
Model 5330B. 

d. 6-digit single or dual preset limits for < ' 
Model 5330B. 



DIMENSIONS: 





Delete the preset time base fnm either 
model. f 

' ' - ' f. ' Add Standard decade dividel' time base to 

ai^ model. 

g. E}dend M divider to 8 decad^. 



ACCESSORIES FURNISHED; / 

HP 1P503A 50n BNC to BNC ca)5le, 4.ft (l20 cm). 
Dc^chable power cord, 7-1/2 ft. (230 cm). 

Hack mount kit with l5-pln PC extender- bpard. 

ytCCESSORlES AVAILABLE: 

HP cable 10513A (6 ft, 183 cm) to 'connect to 
HP 5050B or 5056A Digital Recorder. 



t Klates with HP*T251-03f93 (Male Anijihenol 
57-30240). / ' 
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SECTION II 
INSTALLATION 



2-1. INTRODUCTION 

2'-2. This section contains information onynpackii^, 
inspection, repacking, storage, remote programming 
installation, and digital recorder installation. 

2-3. UNPACKING INSPiCTION ) 

2-4. If the shipping carton is damaged, ask that the 
carrier's .agent -he present when the instrument is .un- . 
packed. Inspect the instrument for damage (scratches, 
dents, broken knobs, etc. ). If the instrument is dam- 
aged or fajls'tp.self-check. (Self-Chech. Procedure, 
Figure 3-4), notify the carrier and thenearest Hewlett- 
Packard. Sales and Service Office immediately (offices 
are listedat thebackpf this manual). Retain the ship- 
ping carton and the padding material for the, carrier's 
inspection. The sales an<f service office will arrange 

forthe repairor replacementof yourinstrument with- 
out waiting for^-the claim against the fcarrief'lo be 
s,ettled. - 

2-5. STORAGE AND SHIPMENT 

2-6. PACKAGJng. To protect , valuable electronic 
equipment during storage or shipment always use the 
best packaging methods available. Your 'Hewlett- 
Packard Sales ‘and Se^viqe Office can provide packing 
material such a‘s that used for original factory pack- 
aging. Contract packaging com^nies in many cities 
can provide dependable custom packaging on short 

notifce. Hereare two recomm^ded packaging methods: 

a. RUBBERIZEpt ^IR. ^Cover painted surfaces of 
instrument with protective wr^ppingjjaper. Pack in- 
strument securely in strong corrugated container (350 
Ib./sq. inch bursting test) with 2-inch rubberized hair 
pads placed along all surfaces of the instrument. In^rt 
fillers betweenpads and container to ensure a snug fit. 

b. EXCELSIOR. C^ver painted surfaces of instru- 
ment with protectiv^rapping paper! Pack instrument 
in strong corrugate/! container (350 Ib./sq. inch burst- 
ing test) with a layer of ei^celsior aboi|t 6 inches thick 
packed firmly a^fnst all sur&ces of the instrument. 

^2-7. ENViRpNMENT. Conditions during storage and 
-shipment should normally be limited as follows: 

a. M^mum altitude: 25, 000 feet. 

b. hiTOTTWTTi^iiiperatiirB! -iCi’K (-4D"C). 

c. /Maximum temperature: +167T (+75"C). 

^8. rack^jnstall^tion 

2-9. The count^ is ready for bench operation as 
.shipped from the lactory. Additional parts necessary 
for rack mounting are packag^ with the instrument. 

To convert to rack installation, refer to Figure 2-1 
and proceed as follows: 

02844-1 



, Section II 
InstallatKin 



Figure 2-1... rack Mounting 




•' 






J ■ f 



/ 

rniM srHir- 
lADHiStVf BACKf [jl 



a. Remove tilt stand. 

b. rfemove feet (press the R>ot-releaHel)uUon. slide 
foot toward. center c«f instrunvent, and liffolf). 

c. Removeadhesive-backed irimstripsal Irwntend 

of sides. 

d. Attack filler strip along bottom edge ul I'h.Di 
panel usin|^ two screws on outer edges filler --.tni. 
Omit the Center screw. 

e. Attach., flanges to front enA of side.s (larger 
corner-notch toward bottom of intKrumenl). Itislru- 
m^t is now ready to mount in .standard rack. 

.y ^ CAUTION 

Xmbient temperature in r;K:k during opuratK.n 
shouldnotexceedamaximumof 122 F(50 C)' 

Be sure instrument fxisition in rack pehimi.s 
adequateair circulation find tliat nearby etjuip- 
mentdoes not discharge hot air directly 
the instrument. 



2-10. POWER CONNECTION 



2-11. LINE VOLTAGE. The C«mhler may be opcra(« il 
from eitherllS or 23 D\h>U(‘ Ip'i’ipuwer lines, Aslidc 
switch on the real* jjanel permits quick conversiontoi 
operation from either voltage.,.! Insert a narruw-bladi- 
screwdriver in the switch slot and slide the switch h. 
the right for 230 volt opera tii>n(' '230” marking ex|x»sedr 
or to the left for 115 volt operation ("H5'’ markitm 
exposed). The Counter is supplit-d with 115 volt tu.sr 
be sure to replace this fuse for 230 v.dt oih-ral i .t, , . 
Table 2-1. 
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Table 2-1. U5/230 Volt Conversion 



CONVERSION 


115 VOLT 


230 VOLT 


Slide Switch 
AC Une Fuse 


- Left (115) 

1/2 Ampere 
Slow-Blow 
(HP 2110-0202) 


Right (230) 

1/4'Ampere .■ 
Slow-Blow ' . 
(HP 3110-0201) 



■ 

CAUTICW 

Befoire plugging instrument toAC power line 
be sure slide switch Is prqperly positioned. 



2-12. POWER CABLE. ThecStikter is equippedw^th 
a detachable 3-wlre power cable. Proceed as follows 
for installation. , 

a. Connect flat plug (3-socket connector) to AC line 
Jack at rear of instrument. 4 



2^16. REMOTE PROGRAMMING 
REQUIREN|ENT8 

2-16. When operating in the remote mode, the foN 
lowing functions must be p elected otherwise the counter * 
will be Inoperative. 

- - / 

« a. Remote select. 

Function »lect (select i mode with or without 
check), 

c. Attenuator select (1 of 3 lines or check]T. 

d. Trigger slope (select 1 of 2 

e. itfultlpller (select 1 of 4 lines). 

1 - 11 . If no s election is m^e for sample rate, sample 
rate is fast; if no selection ds made for storage, stor- 
age Is on; and If no selection is made for AC-IX?, AC 
is select^. • 



b. Connect jdug (2 blade with round grounding pin) 
to 3-wire (grounded) power outlet. Exposed portions 
of instrument are grounded through the round on 
the plug for safety; when only 2-blade outlet is avail- 
able, use connector adapter (HP Part No, 1251-0048), 
then connect shorBbire from side of adapter toground. 



2-13. REMOTE PROGRAMMING 



2-14. The counters have provision for remote pro- 
gramming for use in automatic manufacturing systems 
such as mixing, batching, and packaging. Flgure8-19 
shows the remote connector (J12) rear view and pin 
functions. Remote switching can be made wito me- 
chanical switches, saturated NI^ transistors (Fig- 
ure 2-2), or DTL-TTL integrated.clrcults. For most 
installations, unshielded wire is satiafactory for the 
remote program cable. If a particular line Is to be 
pulsed, shielded cable is recommended. 



2-J8. A single line enables reinote^ ^ration and 
overrides «11 front panel switches except thePWRand 
RESET switches. (All potentiometers ue sUU oper- 
ative during remote.) The trlgger lev^'^M be set 
with the front panel LEVEL'ion^ or supplied re- 
motely to J12-26. .Remote trigglTievels can be pro- 
grammed by^etfihg thd fr<m£L^E|j* control toPRE- 
SET and applying a varj^blq ±3 vc^ to J12-26. The 
trivet level is ^3 volts the A^TE34UATOR switch 
setting. Provision is made to remotely setect slow, 
fast, or hold sample rate ranges; however, the sample 
rate must be adjusted with the front panel potentometer . 
The HI, IN, and LO output lines (J12-29, 31, and 12) 
can be utred to drive devices requiring 10mA or less. 
For higher curriint requiijements, the circuit shown 
in Figure 2-3 can be used. Table 2-2 lists the remote 
program functions. ^ ' 

Figure 2-3. Typical Output Driver Circuit 



COfT&TS 







( 


t ■ 

Models shoA/B 


1 ■ ■ 
r - 


bbailation 


•■V ' 


Table 2-2. Remote Control Operation (see Figure S-T# for,schemaUc diagram of Remote Connector J12) 




REMOTE CONTROL LINE, , , ' ' 


CONTROL LEVEL* 


FUNCTION 




. Remote Select J12-10 


H ' 


All front panel controls are operative. 




•V ■ . • _ 




Disables front panel controls except 
POWER, SAMPLE RATE, RESET, 




• /-. 


* % 


and LEVEL. . 

/ j- 




5330A Mode Select (select 1 with or 
without check) V 


H 


No seiecUof^ 


• 


Rate Mode J12-16 
Time Mode Jl^-34 
F/MN Mode J12-4 . 

Check Mode J12»0 


L 

^ L 

L - 


Selects l*ate mode. 
Selects time mode. 
Selects F/MN mode. 
Selects check mode. 


0 


5330B Mode Select (select 1 of 5 
combinations with or wUhout check) 


H ■ 


No selection. 




R^te Mode J12-16 
Time Mode J12-34 
F/MN Man Mode J12-4 ‘ 

S/MS Hold Mode J12-4 & 3 
F/MN Cycle Mode J12-4 & 11 ^ 
> Check Mode J12-9 
L a 


L 

L 

L 

l! - 

L 

. ■ L 


Selects rate mode. 

Selects time mode. 

Selects F/MN manual mode. 
Selects F/MN hold mode. 
Selects F/MN cycle mode. 
Selects check mode. ^ 




Attenuator Select (select 1 of 3* lines 
or check) ' 


- H 


No selection. 


• 


XI J12-27 

XIO J12-6 
XlOO J12-7 

— 1 


■ l‘ 

L 


Selects XI input attenuation. 
Selects XIO input attenuation. 
Selects XlOO input attenuation. 




.Trigger Level Control J12-26 (Set 
5330 front panel LEVEL control to 
PRESET) 


0 volts^^ '--. 
+3V to rSV Variable 


Selects preset trigger level. 
'Adjusts trigger level to *3V times 
* attehiiator setting. 




AC-DC Seiect J12-8 




Switches coupling capacitor in signal 
path. (AC) 






L V 


Bypasses coupling capacitor. (DC) 


< 


Trigger Slope (select 1 of 2 lines or 
I check) 


■ 


No operation. 




Positive Slope J12-24 ^ 

Negative Slope J12«25 


L 

L \ 


Selects + slope operation. 
Selects • slope operation. 




Multiplier (select 1 of 4 Unes)^ 


H 


No selection. 




XI J12-2 

XIO J12-18 
XlOO J12-17 
XIOOO Jl-2-15 


• “ .'i V 

L ' ^ 

L 


Selects XI M function. 
Selects XIO (a function. 
Selects XlOO M function. 
Selects XIOOO M function. 




Sample Rate (2 lines) (Rate/Time 
Modes) 


' H 


Selects fast sampld rate; 




Sample Hold J12-1 ’ ; 

Sample Normal J12-20 


■ L 
L 


Selects sample hold. 

Selects normal sample rate. 




Storage (Rate/Time Modes) J12-23 


L 


No storage operation. 


; 


* 


H - 


Selects storage opelAtlon. 




^ *A high or off level is an open circuit of'h voltage from 2. 4 V to 5 V. A low or on level is a ground or 
a voltage from 0 to 0. 4 V at 5 mA. 4 ^.*^ 


< 
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Tat)ie 2r2. Ramote'Contr'ol Operation (GohtiiiiQd) . 



Models 5330A/B 



REMOTE CONTROL UNE 




Stop J12-2^ 



Reset J12-28 <front panel control 
also operative) 



Main Gate Control Output J12*30 



Overflow Output J12-13 



Limit Detection Outputs- 
”LO" Output J12-12 



-IN’’ Output J12-31 



’’HI" Output J12-29 



4 N Output J12-32 



+5. 1 Volt Ou^t JI2-33 



Ground JI2«33 




Resets counter to zero. 



Indicides' main gate closure . , ■ 
Indicates that main ^te is open. 



Indicates not overflowed. 



J^Kllcates overflow. 



Indicates that count is less than low 
limit. 



Indicates that count is equal to or 
greater than low limit but less than 
high limit. 



Indicates that count is equal to or 
greater than high limit 



IHisitive 0 alse *175 Indicates when N value is reached, 
nsec (2. 4 V min) 




Available for NPN switching 
transist(^s. 



For remote control equipment. 



*A high or off level is an open circuit pr a voltage from 2. 4 V to 5 V. A low or on level is a ft|i^uKl or a 
voltage from 0 to 0. 4 V at 6 mA, . " 
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-i-19. DIGITAL RECORDER INSTALLATION 

2-20. The counter supplies poaitlVe-true 8421 BCD 
outputs to drive an exteriul digital recorder. Use 
HPcablelOSlSAtodrive anHPSOSOBrecorder. Parts 
for this ca^e are listed in Table 2-3. Normally, 
the counter's OTORAGE switch is set to ON and the 
SAMPLE RATEcontrol is used to set the interval be- 
tween recorder printouts. If the sample, rate exceeds 
the printer rate, the printer supplies a holdoff- to in- 
hibit the counter main gate. If the STORAGE switch 
is set to OFF,' the sample rate must ,be long enough 
so that thexecorder can print before the counter resets 
to zei^. For high-speed data acquisition, the storage 
..MKHc^Ahould beset to ON and the sample rate adjusted 
j||M 



Table 2-3. 10513A Digital Recorder Cable 



DESCRIPTION 



HP PAllT NO. 





2-21. For standard" S330A/B Instruments, the two 
optional BCD outputs (JB plnd 15 through 18 and S 
through V) are floating and the 3060B should be pro- 
grammed toeliminatetheunrUfsired printouts. (Refer 



Section II 
^ Installation 

- 

to 5050B Operating and Service Manual.) Table 2-4 
lists the printer output connector and functions,. Also 
see Figure 8-19 for digital recorder connectui* 
schematic. 

Table 2-4. Digital Recorder Output 





BCD weight 


OUTPUT 


8 (D), 4 (C) 2 (B) . 1 (A) 


Units (10°) 


J8-5 J8-8' J8-7 J8-6 


Tens (10*) 


J8-E J8-J J8-H J8-F 


Hqndreds (10^) 


J8-P J8-M J8-N J8-R 


Thousands (10^) 


J8-K J8-10 J8-9 J8-L 


Ten Thousands (10^) 




Print Command 
(+5 V to 0 V pulse, 
15 to 20 Msec wide) 


J8-D 


Hold OFF (+5 V) 
from Printer 




Ground, 


J8-1 


+5. 1 V 


J8-3 
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SECTION III 
OPERATION 



3-1. INTRODUCTION 



3-2. The 5330A/B Counters measure frequelicy, rate, 
normalized rate, ratio, normalized ratio, period, 
period average, time, time for N events, time interval, 
and frequency division. Both models have preset time 
bases to allow for normalized measurements and die 
5330B has dual limit detection capal^ity. bi addition, 
either model can be ordered with apr^et-offset option. 
Both models come equipped with a remote U^ut con- 
nector to remote program all front-j^el switches 
except the POWER apd RESET switches. Options are 
available to remote program the preset 'time base; 
dual limit switches, and preset-offset switch. 



3-3. OPERATING MODES 



3-4. There threh basic modes of operation for 
the 533QA; rate, time, and P/MN. The 5330B can also 
be operated in two additional modes; F/MN hold Imd 
F/MN cycle. For both models the basic modes 
combiped with check mode operation. . 



3*6. Rat* Mod# 



3-6. The counter measures frequencies to 10 MHz. 
Direct readouts of rates such as gaUcms/min, revo- 
lutions/sec, miles/bour, etc. , can be obtained by 
normalizing with the time base. The rate mode is 
simllar'to the frequraicy measurement mode ofaccm- 
ventional electronic counter except for the preset time 
base. The gate leqgth selection U (10-6 gee. x M)N. 
N is the setting ^ N switch and can be 'set from 
1 to 100,006. liniw the N switch is s^ to 00000, 
N - 100, 000. tt is the MULTIPLIER switch, aixlcan 
be set to XI, XIO, XlOO, or XIOOO. 



3-7. An example of normalized rate operation is a 
tachometer generator providing 100 pulses per revo- 
lution and a direct readout in. rpin is desired. The 
preset time base setting MN is equal to: 



time in Seconds x 10° 
events per unit 



60 X 10” 
' 100 



■ 0. 6 X 10” 



To set this value of MN on the counter, set MULTI- 
PLIER to 1000 and the N switch to 600 or any equi- 
valent combination. 



3-9. Ratio measurements are similar to ratymeas- 
urements except an external signal replaces the coun- 
ter time base. Ratio or normalized ratio measure- 
ments can be made. To measure the ratio of two 
frequencies, connect Fi (0 to 10 MHz) to the INPUT 
jack and F2 (1 kHz to 1 MHz) to EXT FREQ jack. MN 
is selectedas in the rate mode and the readout is inter- 
preted as: 

Readout 

■■■■MN 



Ratio I 



3-10. For the S330B model, limit detection can be 
used with the rite mode, but the input frequency range 
is reduced to 0 to 2 Mitt. The desired limit values 
are entered on the LI and L2 swttches, the high limit 
can be entered on either LI or L2. When the displayed 
count is below the lower limit, the LO annunciator will 
light and the control line outputs will indicate this cun - 
ditlon as shown in Figure 3-1. When the displayed 
count is equal to or greater than the lower limit but 
less than the higher limit, the IN annunciator will light 
and the control line outputs will assume the states 
shown in Figure 3-1. At the high limit coincidence or 
above, the HI annunciator lights and the control line 
ou^uto switch accordingly. Two modes of limit de- 
tection are proy6ed -- latched and unlatched. When 
the STORAGE switch is ON, the control and overflow 
ou^ut lines will latch and change only when a new 
measurement results in a different set of limit con- 
ditions. During the latched mode, the output lines arc 
not affected when the counter resets. With the STOR- 
AGE switch OFF during the rate mode, the control and 
overflow lines return to "pre-lower limit" values each 
time the-counter resets. % 



3-H. Tim* M*d« 



3-12. This mode measures period, period average, 
and time for N events to occur. The input frequency 
•(0 to 2 MHz) is divided by Nand the counter timebase 
frequency is divided by M. To make single period 
measurements, the N switch is set to 1 and the M 
switch selects time Increments to be counted; XI > 1 
Msec, XIO > 10 Msec, XlOO > 100 Msec, a;id XIOOO c 
1 millisecond. When N > T the counter will display 
single period measurements, period « READOUT x 1 
Msec X M. 



2 9. Fssqa 



3-13. To reduce inaccuracies due to:tl count, period 
average measurements can be made by setting the N 
switch to the number of periods to be averaged, range 
|g 10° to 10°. ThffdlaDlav Is lntnrnrRt«d a. nprinri 
Readout x 1 Msec x M/N. 



o^e by setting MN to 1 or any decade multiple up to 
10®. Incut frequency > Readout/10-® MN. When 
MN » 10®, the ^e length U 1 second and a ^ect 
readout in H^ is displayed. Dividing MN by tens re- 
duces ^solution, because counter’s gate time is re- 
duced, out higher frequencies can be displayed. When 
MN = 10^, a frequency of 9. 9999 MHz can be read. 



3-14. Tims for N events to occur can be measured by 
setting N to the desired nurobij^of evmts. N can be 
any number between 1 and 100, 000. The value of M is 
^selected as in period measurements. The display is 
interpreted as time for N events- Readout xi Msecx M. 
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3-15. Ratio measurements can be made ^ the time 
mode by connectli« an axternal signal to replace the 

Internal tlhie base. R^tlo»^2^^p^^see Figure 3-9. 

^r 5330B m^els', limit detection for the'tlme mode 
Is the same as the rate mode, refertopafagraph3-10 
''and Figure 3-1. 



3^19. F/MN Mod* 



3-17i-^ This mode allows division of the Input frequency 
before counting. Mgximum Input frequency Is lOMHz 
when M > 1 and 2 bAb; when M « 1. For 539QA models, 
af rnntmWmd with the flTART- 

'^STOP switches or corresponding remote control lines. 
When the STOP Bwitdb Is pressed, the count stop* and 
the display is held tor the $am|^e rate period, then 
resets to zero. If the FAST-NORM- HOID switch Ip 
in HOLD, the display is hdd indefinitely.' Table 3-1 ^ 
shows maximum input frequerfCies for the F/MN 
modes. For 5330B models, three F/MN operating 
modes can be selected as follows:- 

3-2 . 



'Models 5330A/B 



TaUe 3-1. F/MN Mode Input Frequencies 



Multiplier 


Switch 


Maximum Freq Input 


Switch 


F/MN Cjtcl* 


F/MN MAN. or HOLD 


- 1 


D 


1 MHz 


2 MHz 










■ 1 


D 


2 MHz 


2 MHz 


>1 


>1 




10 MHz 



a. F/MN-HOLD. Division factor is set on M and 
N switches. Measurement is started with the START 
switch or corresponding remote line. When count 
reaches higher limit setting, counterwill stopcountii^; 
and bold for the sample rate period, thenreset to aero. 
H the FAST-NORM-HOLD switch Is liuliOLD, the 
count is held indefinitely. Counter supplies separate 
control outputs at LI aiid L2 coincidence. See Flg- 
3-1 for control line ou^t waveforms. 



b. F/MN-MANUAL. Similar to above except that 
counter continues to count after coincidence. To stop 
the count, the S^P switch or corresponding reimote 
line is used. When the count is stopp^, the display 
is held for the sample rate period, then res^te.to aero. 
If theFAST-NORM-ROLDawitchisini^li); the count 
ift held indefinitely. See Figure 3-1 for control line 
ou^ute. For time Interval operation, the CHECK 
F/MN MANUAL niode is used. Timelncrementsfrom 
1 psec to sec (1 M*ec ,x MN) can be selected. The 
STARTorSTOPswitches orthe corresponding remote 
coi^sol lines can be used to control the measurement 

■ interval. 

c. F/MN-ClliCLE. Similar to Hold mode except that 
counter automatically resets to zero at high limit, then 
repeats the cycle. See Figure 3-1 for control line 
ou4>uts. 



3-16. Limit detection for the 5330B F/MN modes is 
similar to that, described in paragraph 3- 10 except the 
storage feature is disabled. Using limit detection in 
the CHECK - F/MN CYCLE mode allows the counter 
to function as a pulse generator or repetitive delay 
generator. In this mode, the counter counts the divided 
time base frequency and the limit switches are used 
to set pulse width amd repetition rate. Output wave- 

t rms are shown in Fi^re 3-1. Operation in the 
HECK- F/MN HOLD mode allows the counter to func- 
tion as a delay generator. 



3-19. CONTROLS ANi/ INDICATORS 



3-20. Figures 3-2 and 3-3 describe front and rear 
panel controls. 
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3-21. OPERATING PROCEDURES 

Flgilres 3*4 through 3*1S describe operating 
proce^res. 

3-23. OPTION 001 OPERATION 

3-^4. Option 001 consists of an R switch to preset- 
reset the counter display to any number between 00000 
to 00099. When the counter resets, the display pre- 
sets to the R switch value and countli« starts from 
that value. To enter a positive offset value, set the 







R switch to the desired value. For a negative offset, 
enter the complement of the desired offset value. 



3-35, For 5330B models, if the' R switch value Is 
greater than an L switch value, the L switch value Is 
. Increas^by 100,000. Effectively, this places a 1 in 
frcNit of the L switch value, 1. e. , If the i. switch Is 
00143 then the setting Is 100143. For F/MN HOLD or 
RECYCLE modes, t^ counter will overflow, then 
co^nt to the higher L switch value before holding or 
recycling. 
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... Figure 3-2. Front Panel Controls and Indicators 


. w 




2. FUNCTION selector. 

a. RATE - Sets counter for frequency and rate 
. measurements. 

-b. TIME - Sets coi^Ur for period, period aver- 
age, and tfl^e for N events meuurements. 

c. F/MN (533QA) - Set Counter to divide Input 
frequency J)y settings on N and MULTIPLIER 



. wUh START a^ STOP switches. 

d. F/MN MAN (5330B) - Skme as c above. Count 
continues until STOP switch is pressed. 



•a.^ RATE • N and MyLTlPUER switches divide 
time base frequency to set main gate time. 

b. TIME - N s^tch divides ii^ut frequency to 
set main gate time. , 

c. F/MN - N and M switches divide Uq;)ut fre* 
quency prior' to counting. 



selector frdm XI to XIOOO. 

a. RATE - M and N switches divide time base 
frequency to set.ipain gate time. 



a. 'fast - Selects sample rate range from 100 
Msec, to 12 msec. 



b. NORM - Selects ' sample rate range from 12 
msec, to 3 sec. > 



c. HOLD - Holds display indefinitely. 



f. F/MN CYCLE (5330B) - SimUar to c above 
except that counter resets to zero when count 
reaches higher setting on LI and L2 switches, 
then repeats cycle, • 



3. N Switch. Sets value of N function from 00001 
to 100,000. When switch is set to 00000, N -'' 

'100,000.. 



3 18,19,20 



I I I I I \ \ 

7 8 9 10' M 12 IS 



S 16,19,20 



SAMPLE RATE coidrol. Applies primary e. F/MN HOLD (S330B) - Similar to c except 

power. Works 4n coqfunction with FAST- that coUnt is stopped when display reaches 



NORM-HOLD switchtocontrol interval between higher setting on LI and L2 switches, 

measurements. 
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Figure 3-2. Front Panel Controls and Indicators (Continued) 



TIME - M switch divides oscillator frequency 
prior to counting. 

c. F/MN - M and N switches divide input fre- 
quency prior to counting. 

5. RESET Switch, Resets display and Internal 
count to xero. 

6. START Switch. Used In F/MN mode to initiate 
count. 

7. STOP Switch. Used in F/MN mode to stop count. 

8. STORAGE Switch, For rate and time modes, 
provides display storage when ON and con- 
tinuous display when OFF. Storage is disabled 
during F/M*f modes. 

9. SLOPE Switch. Permits triggering on positive 
or negative slope of input signal. 

» ■ 

10. ATTENUATOR Switch. Selects attenuation for 
INPUT signal. Maximum input; 120 V rms on 
XI range, 250 V rms on XIO range, 500 V rms 
onXlOOrange. Used in conjunction with LEVEL 
control to determine input triggering point. In 
CHECK position, connects internal 1 MHz as 
input sipuU. 

11. AC-DC. Selects direct or capacitor coupling 
for li^ut slg|^. Minimum input frequency on 
AC setting is 10 Hz. 

12. LEVEL Control. Used in conjunction with 
ATTEINUATOR switch to. determine level at 



which triggering occurs. With XI attenuator 
setting, level is variable f3 volt; on XIO, f 30 
volts; and XlOO, i.300 volts. , 

13. INPUT Jack. Input signal connecja^r, 0 tu 10 
MHz or 0 to 2 K^Hz depending on tno^e selection. 

14. LI and L2 Switches (5330B). Sets value of LI 
and L2 functions fi^nhOOOOO to 99999. Sets 
upper and lower li^t values. Lower limit can 
be set on either smtch.-.' 

V-. ■* 

15. LO Annunciator, 4&l^(53§0lS). Lights whendy- 
played count .is^nfc than the lower limit value 
set on LI 



(than the lower limit value 



16. IN Annunciator Light (5330B). Lights when dis- 
played count is > LI but < L2 value. 

17. HI Annunciator ;..lght(5330B). Lights when dis- 
played cpunt is equal to or greater than the 
higher limit set on LI or L2. 

I 

18. OVERFI^W Eight. Lights when display count 
exceeds counter capacity. 

19. GATE Light. Lights when counter main gate 
is open. 

20. REM'T Light. Lights wh^ counter is in remote. 

21. R Switch. (Option 001) sets preset-reset value 
from 00000 to 69999. Counter will reset to 
value entered onR switch and commence count 
from this value. 
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Figure 3-3. Rear Panel Control and Connectors 





S 4 Z I S • > 




/ / 



J*.. I ..vf ■ . j ; ^• 



."V 




1. FREQ STD INT>EXT Switch. In INT posiUon, 
selects normal counter operation uali^ Inter- 
nal time base. In position, permits use 
of external 1 kHz to IMHz signal connection to 
adjacent connector. 



FREQ STD BNC Jack. With EXT-INT switch 
set to l^fT, provides 1 MHz ou^ut. With EXT- 
I INT switch set to"^T, provides input connec- 
tion for external signal from 1 kHz to IMHz, 
IVtolOVrras. 



fan external signal is connected to the STD 
ack when the STD-INT-EXT switch Is in 
NT, erratic operations can occur if tKe 
Ixternal signal level is approximately 4 
' ults or greater. 



3. INPUT Jack. Wired In parallel with front panel 
INPUT jack. 



4. SELECTOR 115-230 Volt Switch. Insert nar- 

row blade screwdriver and slide to desired 
position. > 

5. AC LINE Connector. NEMA type with offset 
pin connected to chassis. 

6. REMOTE Connector. 36-pln connector to re- 
motely control counter modes and functions (see 
Table 2-2). 

7. DIGrrXtiRECORDER Connector. 36-pln printed 
circuit connector for digital recoixler Inter- 
connection (see Table 2-4). 

8. LI and L2 remote connectors (Option 004). 24- 
pin connectors to remcrtely cmitrol LI and L2 
functions. 

f 

0. N remote connector (Option 002). 24-pincon- 
nector to remotely control preset time b ie 
’ ^ function. 

10. R remote connector (Option 003). 24-pln con- 
nector to remotely control preset-offset 
function. 
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Figure 3-4. Self Check 
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1. TurnSAMPLE RATEcontrol sllghUy clockwise 

out of OFF. \ 

2. Set FAST-NORM-HOLD switch to NORM. 

3. Set FUNCTION sw^ to RATE. ' 

4. Set STORAGE Switch to ON. 

5. Set ATTENUATOR switch to CHECK. 

6 . Set MU LTIPLIER switch and N switch as follows 
and check for proper display: 



XI 


00000 


00000 O' Flo 


XI 


mil 


mu 


XI 


22222 


22222 


XI 


33333 


33333 


XI 


44444 


44444 


XI 


55555 


55555 


XI 


66666 


66666 


XI 


77777 


77777 


XI 


66688 


66886 


XI 


99999 


99999 


XIO 


0001 0 


00100 


XlOO 


00010 


01000 



7. Set FUNCTION switch to TIME, N switch to 
11111, and MULttPUERtoXl, check that dis- 
play is mil. 



Set FUNCTION swit(^ to F/MN MAN and press 
START switch, check that counter totalizes. 
Pres9 STOP switch, check that totalizing stops 
and display is held for the sample t'ate peric4, 
then resets to zero. 



For 5330B modefe, iet FUNCTION switch to 
F/MN HOLD, setFAST-NOHM-HOLDtoHOLD, 
LI switch to 00111„ and L2 switch to 00222. 
Press reset, press START switch and check 
that display totalizes to 00222 then holds. 



10. Set FAST-NORM-HOLD to NORM, set FUNC- 
TION switch to F/MN CYCLE. Press START 
switch and check that display totalizes to 00222 
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Figure 3*t. Rate Measurements (5330A/B Models) 





1. Rotate SAMPLE RATE control slightly clock- 
wise from PWR OFF position. 

2. Set FAST-NORM-HOLD switch to NORM: ^ 

3. Set FUNCTION switch to RATE. 

4. Set STORAGE switch to ON. 

5. Set SLOPE, ATTENUATOR, AC-DC, and 

LEVEL controls to match Input signal charac- 
teristics (see Figure 3-2). ^ r 

6. Using the following formula, determine values 
of MULTIPUER (M) and N switch (N) settings 
(see paragraph 3-7 for example). 

MM (time In sec) 10~^ 
events per unit 



7. Set MULTIPLIER switch and N switch combi- 
nation to equal the value deternflned In Step 6. 

Any equivalent combination dl Mti maybe used, 
e.g. , If MN- 6000, N and M « 1000 or N « 

' 60 ai^ M^s 100, etc. 

f. Connect OtolQMHz signal to INPUT ccmnector. 

, 0. Adjust ATITENUATOR and LEVEL controls for 
stable count.' 

10. Adjust SAMPLE RATE control and FAST-NORM ^ 
switch for desired sample Interval. 

11. Display is readout of rate as set In Steps 6 
and 7.. 

12. For 5330B models, rate limit detection may be 
set on LI and L2 switches as given In Fl^re 
3-10. Frequency Input Is limited to 2 MHz. 
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Figure 3-6. Frequency Measurements (533QA/B Models) 



FREQUENCY 
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1. Rotate SAK^LE RATE control sightly dock- 
wise from fWR off position. 



2. Set FAST-NORM-HOLO switch to t^ORM. 



3. Set FUNCTION selector to RATE. 



4. Set STORAGE switch to ON. 



7y. Set MULTIPLIER and N switches to desired 
gate length. 

6.. Connect Oto 10 MHz signal to INPUT connector. 

9. Adjust ATTENyATOR and LEVEL centals for 
stable displaYT V 



10. ^jtist SAMPLE RATEcontrulqnd FAST-NORM 
^ switch for desired sample Initirval. 



5. Set SLOPE, ATTENUATOR, AC-DC, ami ,, rp .*4 , r. /» . 

LEVEL controls to match Input signal chajNf^ To igterpret display. Freq (Hz) 



terlstlcs (sed Figure 3-2). 



6. Determine desired gate length and values of M 
and N as follows: (Value of N should be a decade 
multiple, i. e. , 1, 10, 100, 1000, etc.). 



12. For 5330B modelSi^ frequency limit detection 
may be set on LI and L2 switches as given in 
Fi^re 3-10. Frequency Input is limited to 
2 MHz. 



MULTIPLE 

SETTING 



GATE LENGTH SELECTIONS 

_ I ; 

INCREMENTS 



GATE LENGTH 



1 fisec to 0. 1 sec. 



10 Msec to 1 sec. 



100 to 10 sec. 

1 msec to 100 sec. 



*When N switch is set to 00000; N > 100, 000. 





1 Msec ■ N 
10 Msec • N 
100 M86C • N 
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^tgu^e 3-7.' Time for N Events (S330A/B Models) 



TIME FOR N EVENTS 



: •^^11 



i,IO 2,10 7 . 3 



4 5,9 9,9 a 



1. Rotate Sample AA.TE control slightly clock- 
wise from PWR OFF position. 

2. Set FAST-NORM-HOLD switch to NORM. 

3. Set FUNCTION switch to TOME. 

4. Set STORAGE switch to Ok. ^ 

5. Set SLOPE, ATTENUATOR, AC-DC, and 
LEVEL controls to match Mpat signal charac- 
teristics (see Figure ^-2). 

6. Set^N switch to equal the number of events to 

be count^. t 

7. Select MULTIPLIER ^tting as follows: 



Desired Display Units 



MULTIPLIER 



Microseconds , v 
Tens of microseconds - 
Hundreds of microseconds 
MiillSconds 



8. Connect 0 to 2 MHz signal toINPUT|eonnec^or, 



9. Adjust ATTENUATOR and LEVEL dontrols for 
stable count. ' 



10. Adjust SAMPLE RATE and ('AST-NORM switch 
> for dqslr^ sample Interval. 



11. The time for N events to occur Is equal td the 
counter, display times the units selected In Step 
7, i. e. , DISPLAY x 10-6 sec x M « time for 
N events. 



12. For 5330B models, time limit detection can be 
set with LI and L2 switches, see Figure 3-10. 
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Figure 3-8. 
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Period Measurements (5330A/B Models) 
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Operation 




MO 2,10 



TTT 



1. -^Uate 3AMPLE RATE control slightly clock- 
^ 'wise from FWR OFF position. 

i. Set FASt-NORM-H0U> switch to NORM. 

3. Set FUNCTION switch to TIME. ^ 

4. Set STORAGE switch to. ON. 

5. Set SLOPE. ATTENUATOR, AC-DC, and 
LEVEL controls to match input signal charac- 
teristics (see Figure 3-2). 

6. Set MULTIPUER switch to desired display 
units as follows: 



Desired Displ^ Limits 



Microseconds 
Tens of microseconds 
Hundreds of microseconds 
Milliseconds 



MULTIPLIER 



7. For single period measurements, set N lu 1. 
For period average measurements, set N to 
desired periods to be averaged. (1 to 10^ 
periods in increments of 1 can be selected. ) 

B. Connect 0 to 2 MHz signal tolNPUT connector. 



9. Adjust ATTENUATOR and LEVEL bontruls for 
stable count. 

10. AdjustSAMPLERATEcontroland PAST-NORM 
^ switch for desired sample interval. 

11. For single period measurements, period- DIS- 
PLAY in units selected in Step 6, i. e. , period 
* READOUT X 10"® x M. For period average 

me..urem,n«. period- ^ - 



12< ^or ^30B models, limit detection can be set 
.with LI and L2 switches as given in Figure 3- 10. 
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Figure 3-9. I^tlo Measurements (5330A/B Models). 
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NOTE 

Ratio measurements can be made in either ' ^ 
the rate or time modes. In rate, F 2 is 
divided by MN. In time, F 2 is divided by 
M and Fj is divided by N. 

RATE MODE:- 

. * 

1. Rotate sample ^TE qoi^rol slightly clock- 
wise from PWR OFF position. 

2. Set FAST-NORM-HOU) switch to NORM. 

3 . Set PUNCTI 9 N switch to RATE. 

4. @et STORAGE #vitch to ON. 

5. Connect higher of two input signals (F| = 0 to 
10. MHz, >100 mV rms) to INPUT connector. 

6 . Set SLOPE,' ATTENUATOR, AC-DC, and 
LEVEL controls to match signal connected to 
INPUT connector (see Figure 3-2). 

7. Connect lower of two input signals (F 2 > 1 kHz 
to 1 MHz, at 1 to 10 volt rms) to FREQ STD 
connector on rear panel. Set FREQ STD switch 
to EXT. 



TIME MODE: 

1. Rotate ^MPLE RATE control slightly clock- 
wise from PWR OFF position. 

2. Set FAST-NORM-HOLD switch to NORM. 

3. Set FUNCTION switch to TIME. 

4. S'et STORAGE switch to ON. 

5. Connect lowerof two input signals whereF^ 
» 0t» lOMHz, >100 mVrms) to INPUT connector. 



6 . Set SLOPE, ATTENUATOR, AC-DC, and 
LEVEL controls tp match signal connected to 
INPUT' connector (see Figure 3-2). 

' *"2 

7. Connect higher of two input signals (-^ where 
F 2 = 1 kHz to 1 MHz at 1 to 10 V rms) to FREQ 
STD connector on rear panel. Set FREQ STD 
switch to EXT. 



8. Set MULTIPLIER switch to desired value to 



8 . 


Set MULTIPLIER and N switches to desired 
combination to divide F^. ^ 


divide F 2 . Set N switcli to desired value to 
divide Fj. , 


9, 


Adjust ATTENUATOR and LEVEL controls for 
'stable count. 


9. Adjust ATTENUATOR and LEVEL controls for 
staBle count. ^ ■ > 


10 . 


Adjust SAMPl£ RATE control and FAST'-NORM 






8WRi!n MirM 8flmpiA incerv&i. 


^witch for desired sample interval. 


11 . 


To interpret display, .ratio 


• / ^ 2 ^ ' 

To interpret display, Readout = |r-j^ or Ratio = 

^Readout M ' 

N . r' ' 


12 . 


For 5330B models, limit detection can be set 
with LI and L2 switches as given in Figure 3-10. 
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^ Figure 3-10. Limit Oetection-5330B Models (Rate an^ Time Modes) 



/ LIMIT DETECTION 




l^TCHED LaUT DETECTION. In this mixte the ’ 
outputs of the control lines and overflow lines ^111 
store, I.'ca, .change only when a measttfdmeit/e- 
sults in'dinerent limit or overflow coimtions. ^ 

1. Set STQRAGE switch to ON. . ^ ^ 

2. Set upper and lower lilnit value on LI and L2. . 

High limit can be either LI and L2. i 

3. When display is below lower limit, the LO ,, 

annunciator will light, - 

4. When display is equal to or greater than the 1 
lower limit, but less than the higher limit, the ^ 
IN’annunciator will light. 

5. When display is equar to or greater th^ th(n, 
higher limit, the HI annunciator will ligM 

’ ' 

.6. LO, and HI output control lines are a^Al- 
able at rear panel remote connector to control 
external equipment. 

UNLATCHED LIMIT DETECTION. When the S'j'OR- 
AGE switch is OFF, the outputs'of the controLlines 
and overflow lines will not store and the lines will 
reset to values indicating limit conditions when 
counter resets. . c 
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Figure 3-11. F/MN Mode (5330A Models) 




1. 4^Rotate SAl^LE RATE control sligh4y‘dlock- 
wise from PWR OFF posltioh. 

2. Set FUNCllON switch to F/MN jposttlon. 

> -• '' 

3. liet SLOPE, ATTENUATOR, AC -DC, ‘and 

LEVEL controls to match Input s^al charac- 
teristics (»ee Figure 3-2). ' , 

V 

4. Set MULTIPLIER and N switches to (Asired 
combination to divide the input frequency. If 
MULTIPLIER = 1, input frequency range is 
0-2 MRs. For M > 1, range is 0-10 MHz. 

n'fi. Connect input signal to INPUT connector. . 

6. Press^RESBT button, 

7. Press START button and adjust ATTENUATOR 

and LEVEL ccmtrois fqt stable c 9 ntinuous coun.-^. 
ting cycle. - • r- 

- • ' , / . 



r 

Press STOP button, then RESET button. CoW- 
ter is now ready to totalize F/MN for period 
between START and STOP switch closures or 
I between remote start and stop switch closures 
from external equipment. 

\9. If desiredtoholddisplaylndi^ltefy, set:^kST- 
V NORM-HOU), jwitch .to HOLD. WhenUet to 
. FASI* or NOt^"' the display is held for thb 
sample t>eriod, ^en resets to zero. 

7 -'’ 

10. When desired to initiate measurement, press 
START button. Whendeslred time interval has 
elapsed, press STOP button. 

f Fin X t. 

11. Counter display = — - where t^ « time . 
.. i interval between START and STOP closuriM. 



[• : 
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Figure 3-12. F/MN Modes (5330B Models) 



F/MN (5330B) 



14,15. 11,12,13 « . 5 



I 9 4 






2 7,10 6 10 3,8 3,8, 6 



1. Rotate SAMPLE RATE control slightly clock- 
wise from PWR OFF position. 

2. Set FUNCTION switch as follows: 

a. F/MN - HOLD. Counter wlU supply separate 
control ou^ts when count Is coincident with 
LI and L2 settings. Count will stop when 

' higher limit Is reached. 

! • ■ 

b. F/MN-MAN. Slmilartoholdmodeexceptthat 
counter continues count after high coincidence. 

c. F/MI^ - CYCLE. Similar to hold mode ex- 
cept that counter automatically resets to zero 
at higher limit, then repeats counting cycle. 

3. Set SLOPE, ATTENUATOR, AC-DC, and 
LEVEL controls to match Input signal charac- 
teristics (see Figure 3-2). 

4. Set MULTIPLIER and N switches to tleslred 
combination to divide the Input frequency. If 
MULTIPLIER » 1, Input fi^uency range Is 
0-2 MHz. For M > 1, range is 0-10 MHz.% 

5. To establish limits on displayed count, set 
upper and lower limit values on LI and L2. High, 
limit can be set on either LI or L2. 



7. Press RESET button/^' ' 



8. Press START button and^djustATtENUATOR 

and LEVEL controls ^r stable continuous . 
counting. , s" 

9. If desired to hold display afterstop, aiet ^AST- 

NORM-HOLD to HOLD. If set to NORM or 
FAST, the display will bold for the sample rate 
|>erlod, then Meet to zero. . ■ 

10. Press STOPbutton, the RESET button. CcAinter 
is now set up to totalize F/MN Jor period be^ 
tween START and STOP switch closures or from 
remote equipment switches. 

11. When display Is below lower limit', the LO 
annunciator will light. 

12. When display Is equal to pr greater than the 
lower limit, but leds than.the higher limit, the 
IN annunciator will light. 

13. When display is equal to or greater thim the 
higher limit, the HI annunciator will light. 

14. For F/MN manual mode, counte,r display - 

* ^li where t, is time Interval between 
MN ^ ^ 

START and STOP closures. 

15. When higher L number has been reached, F/MN 



START command until higher number Is 
reached. ■ 
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Figure 3*13. Time biterveji. Measurements (S3SQA/B Models) 




5. U desired to hold display after stop, set FAST- 

.NORM-HOLD to HOLD. When set to FAS? or 
NORM, the display Is held for t^e sample period, 
then resets to aero. • ~ ' 

6. Press RESET button. Coppter Is now set up to. 

totalize selected display units' for p^iod 
tween^TART and STOPswUch closures or(rom 
remote ^ui^ment switches. # > 

- • ■ -> •;« '*'• 

7. Tlmelnterval'J^ 10"® sec z M x N x READOUT* 

8. For the S330B counter, limits may to set on 
LI and L2 fTwltcbes to determine if metoured 
Interval is wltbln.tolenuices. 



1. Route SAMPLE RATE contrql slightly clpck< 
wise from IWR OFF position;^ 



Set FUNCTION switch to F/MN - MAN position. 



3 . Set ATTENUATOR switch to CHECK. 



4. Determine setting of MULTIPLIER swdtch (M) 
aixt Ns Witchfor desired display units as follows: 



DISPLAY UNIT SELECTIONS 



N* 

INCREMENTS 



MULTIPLIER 



DISPLAY UNITS 



RANGE 



SETTING 



i iJtsec N 
10 Msec • N 
iOO tiaec > N 
1 msec • N 



1 Msec 



. 1 Msec to 0. 1 sec. 

10 Meec to 1 sec. 

100 Msc^ 10 

1 mlUisec to 10 sec. 



XIO s 

Xl^ 

xiooq 



*When N ewltch is set to doOOO; N > 100, 000. 
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Figure 3-14. DeUy Generator Operation (53303 Models) 




1. Rotate SAMPLE HATE cohtrol slightly clock- 
wise fFom PWR OFF position. 

2., Set FUNCTION s.wjt^to F/MN-HOLD. 

3. ^.AT-raiJUATOR to CHECK, . 

4. S4t MULTIPLIER (M) and N syrltchra to select 
desired rei^olution. Tln\e > 10^^ sec x M x N. 
Range is 1 Msec to 100 s^nds. 

5. For single time delay output, set U switch to 
00000 and set L3 switch as follows; > 

L2 « Time Delay ^ ^ 



6. If dual time delay operation is desired, set LI 
to second time delay. 



7. Press RESET button. Counter is now set up to 
generate time delays set on LI and L2 switches 
referenced to START switch closure or remote 
start line control. 



8. Press START switch. Time delays are avail- 
able at HI, IN, and LO output, lines, see Fig- 
ure 3-1. 
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Figure S-IS. P^Ue Graerator Operation (5330B Models) 



1. Rotate SAMPLE RATE control slightly clock> 
wise from PWR OFF position. 

2. Set FUNCTION switch to F/MN-RECYCLE. 



Set L2 switch for t^ In Figure 3-1. 



3. Set ATTENUATOR to CHECK. 



Press RESET button. Counter is now set up to 
generate pulse trains a^ set by LI and L2 
switches. 



4. Set MULTIPLIER (M) and N switches to select 
desired resolution. Time * 10~6 gee x M x N. 



Press START switch. Pulse outputs are avail- 
able at HI, IN, and LO output lines, see Fig- 
ure 3-1. 'Hie counter can be set to generate 
symmetrical or asymmetrical waveform out- 
puU by appropriate LI and L2 switch settings. 



3. Set LI switch for ti in Figure 3-1, 
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SECTION IV 

THEORY OF OPERATION 



4-1. INTRODUCTION 

4*2. Thia section dMcribes the overall operation of - 
the counter and the individiiai ioglc elements. Section 
Vm describes assembly operation and troubleshootli^. 

4-3. LOGIC SYMBOLS 

4-4. Two sUtes exist in the binary system, 1 and Oi 
HIGH (H) and LOW (L) are used to represent the levels 
of 1 and 0. HIGH always represents the more positive 
level, whether it be positive or negative logic. Fig- 
ure 4-1 shows four pairs of logic symbols that have 
the same truth tables and can be used interchangeably. 
The same function is performed by what appears to be 
two different logic symbols. 

4-5.fjAT£S. Figure 4-2(A) represents a basic AND 
gate. The AND gate ou^ut is HIGH if all iiipuU are 
HIGH. An AND gate may have two or more (inputs. 
Figure 4-2(B) represents a basic (^R gate. The OR 
gate output is HIGH if one or more of its inputsjs 
HIGH. An OR gate may have tWo or more ii^uts. 

4-6. INVERfflON. ANDand-OR gates are ^own in 
Figure 4-2(A,B).. A circle on the outpul^of a logic 
symbol indicates a LOW when active^ as shown in 
Figure 4-2(C and D). Thus, a circle indichtes in- 
version. AnANDgate withan invei:ted output is called 



Figure 4^2. Gate Symbols 
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a NA^n) gate; 'an OR gate with an Inverted output is 
called a NOR gate. A unity -gain amplifier with an in- 
verted output is called an inverter, Flgure4-2(F) The 
exclusive NOR gate. Figure 4-2(E) will provide a low 
outout when either input is high, but not both inputs 
high. When both inputs are high or both are low, the 
gate output is high. 



Figure 4>-l. Logic Comparison Diagrams 
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4-7. mTEQflATED aRCUIT O^ERl 



4-8. Dual Maatur Slava Flip-Flop 



4-9. Thp IC |»ckag6 for this FF is shorn in Fig- 
ure 4-3. When both fa^ts (J and)C) are low the clock 
pulses have no effect When J is high and K is low^, 
the negative clo 9 k transition will ^the FF so that Q 
is high and Q is low.'. When K Is h^nand J low, the 
negative clock transition will reset the FFsothat Qis 
low and'Q is high. If both J and K are hlgh,^ the FF . 
will change states '(toggle) with each negative clock ^ 
transition. AlowR input will override all other func- 
tions an4 reset the FF. A low S input will override 
all other fuiwtlons and set the FF. The Q and Q out- 
puts are always opposltirin levei. Figure 4'-3 shows 
the J-K FF truth table. > 



Figure 4-3. Dual J-K Master Slave FF 
(1820-0078) ■ , 




If J - Land K> L, the Q and 
O' will not change from what 
they were before clock pulse. 



IfJ»HandK-L, theQwUl 
be high and Q will be low after 
clock pulse. 



H If L and K » then Q wiU 
be low and Q will be high after 
clock pulse. 



If J > HandK - Hbefore clock 
pulse, then after clock pulse 
Q and 9 will change states. 



4-10. Prssst Rsvursibis Ducads 



4-11. IC package for this decade is shown in 



down-counter. The circuit has negative logic preset 
BCD inputs and outputs. The up-count and dbwn-count 
inputs operate on the positive transitim of the input 
signal. To reset or preset the decade, a high level is 
required and the up-, or down-count inpqt should be 
inhibited. 



Figiire 4-4. Resettable Reversible Dende 



Zf Vce MPUTMnnwD It 

J*Ui5UI?UIUJiiUnUSJ5L 
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DkCAM CAN K PfSWT TO ANY 
tTATI WITH MCtlT INNUTt 1| 
THNU lg.PNkltT CLOCK TSMtKRt 
>^UT MfUT. 



AMUT SCO NWUTt (I, THNU I,) 
ANO SCO OUTNUTt (f,THNU Z«) 
AM WNATIVC LO«C. 






4-12. Dual Dacada 



4-l3. The 1C package for this decade is shown, in 
Figure 4-5. The unit has a gated output which is con- 
trolled by the gate control line. When thegatpcontrol 
is low, the gated output is enabled. Wavefoipns for 
the decade are shown in Figure 4-6. The reset 0 and 
reset 9 require a high input to reset the decade. 



Figure 4-5. Dual Decade 




4-2 



02844-1 
























ModeU 533(1A/B 



Section IV 
Theory a( Operation 



4-14. Four>Bit Buffer Btorag* 

4-16. The ICpacJcage for this circuit is shpwn in Fig- 
ure 4-7. Ae used liT'the 5330A/B Instruments, the 
« Inputs are -8421 BCD, and G2 ^ held high. With G2 
high, the Z3, Z^, and Zq outputs are enabled. 
When G1 goes high, the liy»ut circuits are inhibited, 
so that the buffer wiU store the last BCD li^uts and 
provldf the stored l|tformatlon to inverted outputs at 
« ^A> Zg, Zq, and Z3 and non-lnverted outputs at Z^, 
^B* ZCi And Z3. When G1 goes lo^, the li^uts are 
gated to the outputs. Figure 4-7 shows the buffer 
truth table. 

4-16. DMOdwr Drivar 

4-17. Th^IC pack^e for this circuit Is shown in 
Figure 4-8. As uaftd In the 533QA/B Instruments, the 
^ decoders receive ^8421 BCD inputs from the buffer 
storage units. The decoder converts the BCD to deci- 
mal information and provides a low output to Illuminate 
the oorrespondin^8iglt on the display tube. A truth 
table is shown in Figure 4-8. 

« 

4-18. Six-Bit Comparator ^ 

4-19. The IC package for this circuit Is shown in 
Figure 4-9. The ucluslve NOR gates provide low out- 
puts when either diput is high but not both Inputs. As 
used In the 5330B, when both Inputs to a NOR gate are 
high or both are low, a high NOR gate ou^t is fed to 
the six ligHit AND gate. When all AND gate li^uts are 
high, a hlghZ output occurs to signify that coincidence 
has occurred between all six pairs of inputs. 

4-20. OVERALL COUNTER OPERATION 

4-21. Rata Moda ^ 

4-22. Flgure4-10show»ttheratemodeblockdlagram. 
This mode is similar to the frequency mode of a con- 
ventional counter except that the gate length can be set 
to values other than decade multiples. The main gate 



Figure 4-8. Decoder Driver 
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Theory oi Operation 

Since the N switch can be set to any number between 1 
and 100,000, the gate length can be set for time inter* 
vals other than decade mult4>les. For example, if 
N « 06243, and M » 10, then ^e gate length is 62. 43 
milliseconds. 

4-23. The input signal feeds through the input attenu- 
ator tothe amplifier trigger. Either AC or pc coupling 
can be sriect^anduptoXlOOattenuation. 'the ampli- 
fier/trigger determines the triggering l^vel and con- 
ditions the input sMinal into fast rise-narrow pulses. 
Wheiythe function selector is in rate, the amplifier/ 
trigger output pulses are counted for the gate length 
interval. To]^ option 001 instruments, the R switch 
will preset the decades to the R switch value so that 
counting starts from an offset. 

4-24. For 5330B instruments, limit switches and 
coincidence detectors are installed. When the DCA 
count is lower than the lowest value set on the LI and 
L2 switches^ the LO light illuminates and a low level 
is supplied to a rear panel connector. When the count 
is equal to or greater than the lowest L switch value 
but less than the higher L switch value, the IN light 
illuminates with a correspcmding low level output to 
the rear panel. When the count is equal to or greater 
than the high L switch value, the HI light illuminates 
with a corresponding remote output. 

4-25. The sample rate circuits control the interval 
between display readouts. When the main gate closes, 
the- sample rate circuits provideadelayasdetermlned 
by the front panel SAMPLE RATE controls. When the 
sample rate period has elapsed, a reset pulse is gener- 
ated to reset the counter circuits to zero. The J input 
oh the main gat4 F/Fis held low until the sample rate 



Figure 4-tt. Six-Bit Comparator Positive Logic 




op^ns for a period equal to 1 Msec • M • Nand the in- 
put signal Fx is counted by the deqade counting as- 
'sembly. The 1 MHz time base generates precision 1 
Msec pulses which can be multiplied by 1, 10, 100, or 
1000 in the M decade divider circuits. When thefunc- 
tion selector Is in rate, the ) iiBec • M pulses connect 
to the main gate FF and to theN preset down counter. 
The negative transition ol the first 1 Msec • M pulse 
will set the main gate F/F so that Q goes low to open 
t^e main gate. The down counter is preset to the N 
switchvalue and will down-count to 00001. WhenOOOOl 
is reached, the|Cinput to the main gateFFis enabled. 
The 4iext clock pulse input to the main gate FF will re- 
set the FFsothatQgoeshighwnd closes the main gate. 



Figure 4-10. Rate Mode Block Diagram 
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period Is over, and the reset pulse, occur/ed, and 
no printer holdolf la present, inus, the lyialn gaU 
cannot open untU these three condtffbns are ntet. Whjn 



the i^ain gate 
cannot open until these three condtfifbns are ntet. Wh»n 
J goes high, the next clock pulse fke tbeJ/F so that 
Q goes low and opens the main gkte. Ifne transfer 
circuits are enabled during storage*dn oteratiW At 
the end of gate time, anegaUvetransferfh&iels^er* 
ated to transfer BCD daU to the dismay tubis and 
digital recorder output Jack. Duringstorage-c^oper- ' 
atlon, the transfer line is held low so that (kita u con- 
tinuously transferred to the display and tM digital 
recorder output. j 

4-26. Tima Mod* / 

' 4-27. Figure 4-11 shows the time mody block dia- 
gram. The main gate Is open fqr an interval equal* to 
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and the mulUplied time base pulses are counted 

by the DCA. The M decade dividers jurovlde 1 Msec, 
10 Msec, 100 Msec, orl miUlsec ou^Mits for counting. 
The time mode is similar to the period and period 
average mode a conventional counter excei^ that the 
preset time base allows period multiplies other than 
in decades. For example, If N is set to 04444 and 
Fx « 1 MHs, then the main gate will open for 4. 444 
milliseconds. This is useful for measuring time for 
N events to occur. The operation of the coincMence 
detectors, sample rate, reset, N down counter, and 
^ input circuits are the same as discussed in the rate 
mode. 



Figure 4-11. Time Mode Block Diagram 
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4-28. f/UIN Milnual Mod* 

/ ^ ^ » 

4-29. Figury4-12 shows the block diagram for the 
F/MN manjlal mode.. This mode is similar to the 
totalize nvdde da conventional counter except that Fx 
can be d>Vlded by MN. The main gate is controlled 
either^anually with the STOP, START switches or 
remoUly with external equipment. When the STOP - 
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switch is pressed, the sample rate circuits activate 
and allow the DCA count to be held for the sample rate 
period. When the sample rate period has elapsed, a 
reset pulse is generated to reset the counter. If the 
sample rate controls are set to bold, the, display is 
held until the reset switch is pressed. During the 
F/MN modes, the storage feature is disabled. 



.Figure 4-12. F/MN Manual Mode, Block Diagram 




V 
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4-30. Hold and F/MN Ropyclo Modo$ 

4-31. Figure 4-13 shows the block diagram for the 
F/MN bold and F/MN recycle modes. These modes 
are for 5330B counters only. The F/MN hold mode 
is similar to the F/MN manual mode except that the 
main gate closes when the HI limit valhe is reached. 
When the HI limit is reached, the display is held for 
the duration of the sample rate period, then resets to 



’ 

aero. If the SAMPLE RATE is set to HOLD, the HI 
co^nt is held until a reset pulse is generated with the 
BESET switch or remotely from external equipment. 
During the F/MN recycle mode, the counter counts 
until the HI limit value is reached, then the reset 
circuits reset the counter to aero and the counting 
cycle repeats. Recycle time is les^ than 1 psecs. 
The main gate remains openduringthe rgcycli^ until 
the stop swUch or reset switch is pressed. 





/ 
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SECTION V 
MAINTENANCE 



5*1. INTRODUCTION 

5*2. This section gives maintenance and service 
information. Included are tables ef recommended 
test equipment,* didassembly and repair procedures, 
troableshooUng, adjustments, and an .in>cabinet per- 
formance ctock to verify proper opek-ation of the 
counter. " • 



6-3. ASSEMBLY DESIGNATIONS 

5-4. Table S-1 lists the designations, name, and HP 
part number of assei^blies used In the ina^ments. 



6-12. INSTftUMENT COVERS REMOVAL 



’'5-6. TEST EQUrPMENt 






5-6. Table 5-2 llststest equipment recommended for 
maintaining and checking the counter performance. 
Test equipment having equivalent characteristics may 
be substituted for the equipment lasted. - 

* 

5-7. ASSEMBLY CONNECTION 
IDENTIFICATION 

5-8. Throughout this nuinual, connections to printed 
circuit assemblies are referred to inabbreviated form. 
For example, connection to A4 pin 10 is A4(10). 



6-9. IN-CABINET PERFORMANCE CHECK > 

5-10. GENERAL. The performance check is giyen- 
in T^e 5-3 and the test results and tolerances ^e 
listed on thd performance check test card. The per- 
formance checks can be used as follows: ■ 

a. Aspartofanlncomlnglnspe^loncheckof jn^tru.- 
ment specifications. 

b. Periodically, for Instruments used in systems 
■Virhere maximum reliability is important. 

c. As part of ^ procedure to locate defective 
circuits. 

d. Alter repairs or adjustments, and before re- 
« turning instrument to r^ular service. 

e. As a permaneid record of Instrument mainte- 
nanc e performed. The test reced'd p^esare perforated 

— aadumm he ssmosedi ■ » 









5-13. To remove top or bottom cover, remove ' 
Jour screws w^ich secure the cover . Slide cover.towar^ 
rear of bistrument and liftoff. To replace cover, reA 
verse procedyre. ^ 

warning 

115/230 VACAND+175 VDC SUPPLY WIRES . 
ARE EXPOSED WHEN EITHER TOP OR BOT- 
TOM CXJVERS ARE REMOVED. USE EX- 
TREME caution during TROUBLE- 
SHOOTING, ADJUSTMENT, OR REPAIR. 
avoid DAMAGE TO INSTRUMENT BY RE- 
idOVING POWER WHEN REMOVING OR 
/REPLACING COVERS, ASSEMBLIES, OR 
^ pOMPONENTS. 



t 



14. ASSEMBLY LOCATION 



/ 5-15. Top and bottom internal views of the counter 
, are shown in Figure 8-2 and 8-3. The front and rear 
, paiiel views are shown in Figures S-2 and 3-3. 

’ 6^16. REMOVAL OF PRINTED 
CIRCUIT BOARDS 



, 5-17. DISPLAY TUBE REPLACEMENT 

a. Remove display tube shield by loosening two 
pozl-drlve retaining screws. 

b. Adjust pin spacer flush with the tube pins. 

c. Align knobs on bottom of spacer with the dimples 
on the socket. 

d. Press downward on tube taking care not to bend 

pins. ' 



5-18. A3 INTERCONNECT BOARD 

a. Remove plug-in boards A4 thrpugh A8. 

b. At top of counter on A14, remove the four #4 
screws that secure A14 to J7. 

c. At top of counter on A2, remove the three #4 
screws that secure A2 toM6. ' 



tt. rAt Rjp uf uuumei iiuai' puu^i' iryiisrui'iiiui', ru- 
meve transformer push-fit terminals (blue, gray, 
brown, and black wires) from pins on A3. 

e. On bottom of counter, remove the five screws 
that secure A3 to the chassis. * 



5-11. . VARIABLE LINE VOLTAGE. During the per- 
formance tests (Table 5-3) the counter should'be con- 
nected to a variable voltage source sotheline voltage 
may be varied :t 10% from nominal 115 or 230 Vac. ' 

02844-1 ' 
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Assembly 




Name 


5330A 


S330B 


Display Assembly 


05330760006 


05230-60007 


Counter Assembly 


05330-60011 


05330-60023 


Interconnect Assembly 


05330-60004 


05330-60004 


A nqillfi er/T^l^e r 


05267-60002 


05267-60002 


Gate Control Assembly 


05330-60006 


05330-60006 


1 MHz Time Base 


05330-60002 


05330-60002 


+ 175 V and +5. 1 V Power Supply 


.05323-60022 . 


05323-60022 


f 12 V Power Supply 


06325-60005' 


05325-60005 ^ 


Switch Assembly 


05330-60012 


05380-60012 


' N Switch Interconnect Assembly 


05330-60005 


05330-60005 


LI Switch Interconnect Assembly 


Not Used 


05330-60025 


L2 Switch Interconnect Assembly 


Not Used 


05330-60025 


R Switch Interconnect Assembly (Option 001 Only) 


05330-60025 


05330-60025 


Remote Interconnect Assembly 


05330-60024 


05330-60024 


N Switch 


3100-3209 


3100-3209 


LI Switch 


Not Used 


3100-3209 


L2 Switch 


Not Used 


3100-3209 


Reset Switch (Option 001) 


05330-60001 


05830-60001 



f. Tilt A3 away from chassis and gently remove' 
A3PI from A9J1; 

f-. 

g. To replace A3, locate (do not tighten) the three 
#4 screws at J6 and the four #4 screws at J7. Then 
reverse removal' procedures. Tighten the chassis 
screws first, then the seyen #4 screws. 

5-19. DISPLAY BOARD Al. 

a. Remove the four #4 screws and the two #6 screws 
that secure A1 to A2. 

b. Slide A1 toward (ear of chassis and lift A1 to 
^ clear front panel. Slide forward and up to remove Al. 

5-20. COUNTER BOARD A2. 

a. Reihove Al. ^ 

b. At to/ of counter at rearofA2, removethethree 

/^4 screws that secure A2 to J6. * . ^ 

c. At bottom of counter at front of A2, remove the 
12 screws that secure AlO, All, and A12 to A2. Re- 

^^moveAlO, H, and 12. 

d. At bottom of counter near INPUT jack, unsolder 
the two wires connebted to A2. 



d. At top of’counter, remove 10 screws that secure> 
A2 to the chassis. Remove A2. 

f. To replace A2, locate but lipd tighten the three, 
screws that secure A2 to J6. Thenreverseprocedure; 



Tighten chassis screws jflrst, then tighten the three 
#4 screws. , • ' 

5-21. SWITCH BOARD A9. 

a. Remove either side frame from chassis. 

b. At 1)ottbm of counter, unsolder wires fron^ IN- 
PUT jack. Unsolder wires from ON-OFF POWER 
fwltch. 

c. At side frame, remove the three screws that 
secure the front panel main frame. 

d. Tilt frbnt panel away from chassisiand remove 
AUlfromASPl. 



A 9^ from ASF 

M^^H|^Athe six retaining nuts that secure A9 to 
th^mi^Kel. Remove retaining nuts from RESET, 
START, and STOP switches. 

L A9 can now be tilted away from the ^ront panel 
for servicing.’ Tb removeA9, unsolder the five wires 
from A9 and remove board. 

g. To reassemble A9, reverse procedures. 

5-22, PRINTED CIRCUIT COMPONENT 



5-23. Component lead-holes in thecircuitlraardshave 
plated through walls to ensure good electrical contact 
between conductors on opposite sides of theboftd. To 
prevent damage to this plating and the replacement 
component, apply heat sparingly, and'work carefully. 



5-2 
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Table 5»2. Recommended Test Equipment 



Instrument Type 


Required' Characteristics 


Recommended Type 


Oscilloscope 

Vertical plug-in 
Time Bas^plug-ln 


50 MHz Bandwidth 

SO n&V/cm.Sensitivity 

50 MHz ^ndwHdth, 50 nsec/cm 


HP 180A ^ 

HP iblA 
HP 1820A 


Test Oscillator 


10 Hz to 10 MHz 


lip 651B 


(2 Required) 


100 mV and 1 wolt rms 




Pulse Generator 


10 MHz duty cycle, 50 nanosec pulse width 0. 3 V p-p 
Amplitude 


HP 222 


Digital Recorder 


Print rate: 20 lines/sec. DaU input: +8421 BCD 
parallel entry, accepts 1 °.> +4. 75. V ' v 
0»<+0.4V. Accepts negative going +5 to, OV, , 
15 to 20 psec transfer pulse. 


W 5050a 


Frequency Standard 


1 MHz output stability, ± 1 part in 10^/mo 


HP1D7AR 


. VTVM V 


DC voltage range: +175 V.. Accuracy: i2?i 
AQ voltage range: 100 mV to 6 V rme. " 
Accuracy: *3%. Frequeniiy response: to 10 MHa 


HP 410C 


Variable line 
Transformer 


103 to 127 volts rms and 206 to 254 volts rms « 

* i “ 


Superior Electric 
Power Stat 3PF 116 
(115V) ;3PF 216 (230V) 


36-Pin Connector 


Wired to test remote pfogramniing < 


HP'1251-0084 
(Amphenol 57-30360). 



6-24. ADJUSTMENTS 

5- 25. The adjustments In Table 5-4 arq in the order 
they should ^ performed, but should not be done unless : 

tf ' 

a. ;.A trouble has been repaired which' would affect 
. these values. 

b. ^^^e instrument does n6t meet all sjfwcifications 
while ^forming the checks in table 5-3 (In-Cabinet 
Performance Checks). 

5*26. TROUBLESHOOTING 

V ■— 

6- 27. Troubleshooting Aids 

5-28. The following featuresof the Counters are dse- 
fiiUor troubleshooting: 

Logic probe Jack A14J17 provides power for an 
10525A logic probe! ^ 

D. AiiiC'sareinstalledinplug-insockets. Identical 
IC's can be interchanged to isolate trouble. 

c. On PC boards, the A symbbl on the component 
side denotes direction of IC installation. The A is 
nearestjthe hp symbol or cutout on the IC. 



d. On PC boards, the A symbol on the circuit side 
denotes pin 1 of the. 1C. ^ 

e. On all PC boards, the etched number adjacent 
to the IC's denote the IC reference designator, 

f. On A3 interconnect assembly, all plugs, Jacks, 
sockets, and pin numbers are etched on, the circuit side. 

g. An IC test clip (HP 1400-0734) simplifies test 
connection to IC pins. 

Ik A PC board extender (05345-6022) is suppled to 
allow access to PC components- for testing. ^ 

I. The N, LI, L2, and R switches can be easily re- 
moved from the front panel and interchanged to isolate 
trouble. 

J. The CHECK mode can be used for counter chec)^- 
outof all circuits except^A4 and part of A2 (input attenu- 
ator and amp/trigger). 

6*29*. Troubleshooting Procedures 

^-So!™" Figures 8-5 through^-7 provide se^r vie 1 ng 
block diagrams for each of tlie basic modes of oper- 
ation. When trouble has been narrowed down to a 
particular PC board, refer to the applicatfe sche- , 
matic in Section VIII for troubleshooting to the stage 
level. 
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l^ble S-3. In-Caj()lnet Perfornuuice Cb^k 



FREQUENCY RANGE AND SENSITIVITY 

FREQ RANGE: 

Rate: 0 to 10 MHz 
Time: 0 to 2 MHz 

F/MN: 0 to 10 MHz (M >1); 0 to 2 MHz /M»1) 

Limit Detection (5330B only): 0to21 

SENSrtoVITY: 

Sine Wave Input: 100 millivolts rms 
Pulse Input: 300 millivolts p-p, 50 na^second pulse width 

a. Set Counter controls as follows: 

SAMPLE RATE . /. . . . Clockwise out of Oi^'F 

FAST-N<»M-H01D . . . NORM 

N SWITCH. ...... 1000 

MULTIPUER. ./ . . . . XI 

. FUNCTION RATE 

STORAGE ...... ON ' 

ATTENUATOR . ... . XI 

AC-DC AC 

V LEVEL. .. I PRESET 

SLOPE . . 

b. Connec^est oscillator ou^ut to Counter INPUT using SO^ohm feed through termination and T- 
^/tonne 9 tor at Counter INPUT. Monitor Counter Input signal with VTVM at T-connector. 

c. AdJ(mf test oscillator for 10 MHz ou^ut at 0. 1 V rms. > Check that Counter displays test oscillator 
fr^uency. Change 'AC-DC switch to DC and repeat check. 

d. Vary test oscillator freqUeiicy from 10 MHz to 10' Hz. Maintain input level at 0. 1 V rms. Check 
- for proper Counter display over the frequency tange. Record on test card. ' ' 

e. Set Counter controls as follows: , 

FUNCTION . !* . . . . TIME / 

N SWITCH 00000 • / 

MULTIPUER XI 




F/MN MAN 
00100 



FUNCTION . 
N SWITCH. - . 
MULTIPLIER. 



k. Adjust test oscillator for 2 MHz at 0. 1 V rms. Fine tune (Mcillator frequency until Counter dis- 
play is 20000 or greater, HI indicator should light; ' " 



f. Adjust test oscillator for 2 MHz output at 0. 1 V rms. 
oscillator output. Record on test card. 



Check that Counter indicates period of test 



g. Set Counter controls as follows: 



h. Adjust test oscillator for 2 MHz ou^ut at 0i 1 V rms. Press START switch. Check for totalizing 
rea^ut on Counter display. Record on test card. 

i. Adjust test oscillator for 10 MHz output at 0. 1 V rms.- Set Counter MULTIPLIER to 10>^d press 
START switch. *Check for totalizing readout on Counter display. Record on test card. ^ 

j. Steps j through m are for 5330B models only. Set LI switch to 10080, L2 switch to 200d0, MULTIr 
PUER to 1, N switch to 10000, and FUNCTION switch to RATE. 
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Table 5-3. In-Cablnet Performance Check (Continued) 



IPENCY RANGE AND SENSrnvITY (Continued) 



19980 and 200(K), IN in(Ucator should 



1., , Fine tune oscillator frequency until Counter dls{)lay is betwel 

I 1 

rL Fine tune osciUqtor fr^umcy ^til Counter displiiy is be(ow 



.9980, LO indicator should light. 



I Record 2 MHz Ijimit detection on test card. 



/B. Connect pulse generator to counter INPUT using 50-ohm feedthrough and T-connector. IPse 
osclllbscope to; monitor counter Input. I 

o. Set Counter FUNCTION to RATE, N switch to 1000, MULTIPIfER to 1, AC-DC to D<Jf* 

p. Adjust pulse generator for 10 MHz rep rate, with 50 
Counter indicates pulse generator frequency. Recor> 



I pulses at 0. 3 V p-p. Check that 
ird. 



iriUOOER XiEVEL 



RANGE: 

i3 V on XI attenuator range; 0 V trigger in PRESET. 



'Selectabl 



•^r - slope triggering. 



NOTE • 

The check requires removal of the Counter bmtom cover. 
To verify proper trigger operation, the marker output of 
A4 is used to intensity modulate an oscilloscope that is 
mohltoring the counter Input signal wavefbrni. An alter- 
nate check can be made without cover remoi^ by con- 
necting a DC VXVM to REMOTE connector J12-26. Vary 
the LEVEL control fully CW and CCW and ^ck that 
VTVM indicates approximately +3 to -3 volis. 



Set Counter controls as follows: 



SAMPLE RATE. . 
FAST-NORM-HOLDi 

N s>vrrcH ... 

MULTIPUER . . 

FUNCTION . . . 

STORAGE. , . . 

ATTENUATOR . . 

AC-DC. .... 
LEVEL ^ . . . 

SLOPE 



CW out/jf OFF 
NORM/ 

1000 * 

XI 

RATE 

ON 

XI 

AC 

PRESET 



b. Connect test oscillator to Counter INPUT usm 
oscilloscope to monitor counter input. 

c. Connect oscilloscope Z-axsis to XA4(11). 

d. Adjust test oscillator output for 10 kHz at 8 V p-p. 

e. On oscilloscope, check that marker pulse islat 0 volt point on the positive slope of waveform. 

f. SetCouSIer slope switch to - and check that marker pulse is at 0 volt point on the negative slope 
of waveform. Recdrd c«i test card. 



50-ohm feed through and T-connector. 7Use 



lat marker is adjustable 



from the +3 V to - 3 V points on ^aveform. Record on test card. 
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Table 5>3. In-Cablnet Performance Check (Continued) 



d to I'O MHa. sensitivity (same as FREQ RANGE). ? 

F^ 1 kHz to 1 MHz, sensitivity (1 Volt rms sine wave). 

A / " "■ ■' ' 

a. Set Counter controls as follows: . i 

i FUNCTION RATE 

STORAGE; ON 

FREQ STD switch (rear panel) . EXT 
i • MULTIPUER. . . .\. . .XI 

; / N SWITCH': . . . . .00001 

*FAST-NORM-HOLD . \.. . .NORM 

SAMPLE RATE . . . . clockwise out Of PWR OFF position. 

b. Connect test oscillator ou^ut to Counter I^PUT. Adjust oscillator for 10 MHz at 0. 1 V rms. 

c. Connect second test oscillator output toiCounter FREQ STD jack on rear panel. Adjust oscillator 
for 1 kHz output at 1 volt rma. 

\ I 

d. Check that Counter displays ratio of two osclllatpr frequencies (approximately 10000). 

.e. Repeat test using FREQ STD inputs of 100 kHz and 1 MHz. Check for Counter displays of 
/ approximately 100 and 10. Record on tekt card. 



DIGITAL RECORDER CHECK 

^ BCD Output:, 4-line +8421. 

Print Command: Negative pulse +5 V to 0 V (iiominal), 35 usee to 45 usee. 
Hold-Off Requirements: > +2. 4 volts. 



a. Connect S050B recorder to Counter DIGI7AL RECORDER OvPUT jack. 

b. Set Counter controls as follows: ^ 

sample rate ...... Clockwise out of OFF 

FAST-NORM-HOLD . . . .NORM * ^ 

MULTIPUER XI 

FUNCTION RATE 

STORAGE ON 

N SWITCH . . . 00000 

ATTENUATOR CHECK 

c. Load paper in Digital Recorder and press OPER switch. . , 

d. Adjust Cotlnfer SAMPLE RATE'for convenient printout time. Check that printout Is 00000. 

e. Set Counter N switch to 11111, 22222, etc. ■, and check for prpper recorder printout. Record 
on test card; 

f. Disconnect digital recorder cable ^m Counter. 

g. Using 10:1 probe, connect oscilloscope vertical li4>ut to Counter Digital Recorder connector 

J8(D). . ' 



h. Set Counter N switch to 10^ MULTIPUER to XI. SAMPLE RATE to FAST. 
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Table 5-3. In-Cabinet ^rformance Check (Continue^ 





DIGITAL recorder CHECK (Continued) 


- 


1. Che^ tat o8ciUosc<^ie Indicates a negative going 35 to 45 usee print command pulse, .5 V to 0 V 
nominal. Record on test card. * w » 

} ' \ 

j. To check printer holdoff, connect Jumper from J8(3) to J8(B). Press RESET switch Check that 
main gate is inhibited (gate light 6ut) and counter does not count. 






REMOTE PROORAJdMDJG 


■ 


REMOTE Line Requirements 

High or OFF: Open circuit or voltage from +2. 4 V to +5 V. 

Low or ON: Ground or voltage from 0 to +0. 4 V at -15 mA maximum 
Main Gate Pulse Out: +2. 4 V to 0. 4 V minimum. 

SAMPLE RATE TIME: FAST 100 usee to 12 msec, NORM 12 msec to 5 sec. 

NOTE ^ 

/' - 

This test programs the counter for remote operation in 
RATE-CHECK mode, sample-normal, storage off, and • 

XI multiplier. 

a. Using an HP 1251-0084 connector (Amphenol 57-30360), make remote programming plug as 

P‘" * 23 to 9, 9 to 10, 10 t® le, and 16 to 35 

' Attach l-lnch wire to pin 30. ^ 

^ SAMPLE RATE for convenient display time. Check that 

REM’T light Is ON and counter display Is 11111. Record proper operation on test card. 

c. To check other remote functions, make remote connector as In step a using Table 2-2 to deter- 
mine programmed lines. 

d. Connect oscilloscope vertical input to 1-inch wire on remote program plug J12(80): ' 

check that oscilloscope indicates main gate pulses at least +2. 4 V to 
0. 4 V amplitude. Pulse width should be 10 usee wide. Record on test card. 

control and check that Intervals between main gate pulses 
varies between ^2 milliseconds and 5 seconds. Record on test card. 

g. Discoimect jumper from J12(20) to set SAMPLE RATE to FAST. Check’that SAMPLE RATE 

control varies intervals between main gate pulses from 100 usee to 12 ms. Record on test card. 






53S0B F/MN CHECK 




F/MN HOLD: Count stops at HI coincidence with the larger limit 

F/MN CYCLE; Automatically resets at larger limit and repeats cycle. Recycle time less than 1 usee. 
F/MN HOLD ' 

' a. Set Counter controls as follows: '' 

SAMPLE RATE Mid-range out of OFF 

fast-norm-hoid norm 

N SWITCH 00001 

MULTIPLIER XI 

FUNCTION F/MN hold 




LI Switch , 00001 < 

L2 Switch 00001 


1 
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Table 5-3. In-CabLnet Performance Check (Continued) 




AC 

99000 

OOOOt 



1. Repeat test with LZ ^et to 00002, 00004, 00006, and 80000. 



6330B r/MN CHECK (Contlnusd) 

b. Press RESET switch, then press START switch and check that counter cycles and stops count at 
00001. Coimt should hold for sample rate period, then reset to zero. 

c. Repeat step b with FAST-NORM-HOLD in HOLD position^’ Check that count is held at 00001 until 
RESET switch is pressed. 

d. Repeat step b with U set to lllU, 22222, etc. check for proper readout. 

e. ' Repeat step d for L2 switch. » 

, ^ 

F/MN CYCLE 

a— ^ — — 

a. Connect 5325B TIME BASE OUTPUT to 5330 INPUT. 

b. Using low capacity shield^ cable (8120-0026), connect HI output'(REMOTE conn^or J12-29) to . 
5325BINPUTA. 

c. Using low capacity shielded cable, connect IN output (REMOTE connector J12-31) to 5325B 
INPUT B. , 



d. Set 5330 controls as follows: 

FUNCTION 

LEVEL 

ATTENUATOR 
. SLOPE 

AC-DC 
L2 « 

LI 

e. Set 5S25B controls as follows: , 



F/MN RECYCLE 

PRESET 

XI 



FUNCTION T. L A to B 

SAMPLE RATE FuUy CCW (not OFF) 

FAST-NORM-HOLD . . . .NORM - - 

TIME BASE 10 MS * 

COM-SEP.. SEP 

ATTENUATOR A and B . . .XIO 

AC-DC A and B DC 

SLOPE A and B • 

LEVEL., +.5 

STORAGE ON 

INT-EXT INT V 

f. Press RESET switch on both countersf then press 533^) START switch. Check that 5330 counts 

to higher of L switch numbers, then resets, then repeats cycle. Check that S325B reads the same 
as the lower L switch setting. ^ 

g. Repeat test wl% LI se|^ 00002, 00004, 00006, and 80000. 

h. Set 5325B FUNCTION switch PERIOD A. Set 5330 LI switch to OpOOl. 

V 

1. Press RESET switch on both counters, then press 5330 START switch' Check that S325B displays 
same number as set on high L switch setting. 
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Table 5-3. In-Cablnet Performance Check (Continued) 



TIME BASE 



\ 



FREQUBMCV; 1 MHz . 

STABIUTY; ' ’ 

Aging Rate: Less than 5 parts In 10 Vmo ' ' 

, Temperature: <*3 parts In 10® (0” to 6S'C) 

'■ <*6 parts In 108 (10° to 40"C) 

Line Voltage: < i 1 part In 10® for i 10% line voltage variation 
Output: 1 MHz at 3 V p-p open circuit. 

V , 

a. Connect 1 MHz frequency standard to oscilloscope trigger Input. 

**■ Counter FREQ STD jack to Oscilloscope Vertical Input. Set counter FREQ STD switch 

c. Set oscilloscope to external trigger and sWeep time to . 1 peec/cm. 

d. At right side panel pf counter, use insulate tuning tool to adjust A6C5 for minimum oscilloiicope 
drift. HorizonUl drUt of scope pattern In cm/sec is dUference between frequency standard and 
counter time base frequency in parts in lO”. 

e. Record frequency difference. For long term stabUlty check, repqpt test dally'for about one month. 

f. ' Vary line voltage * 10% and record frequency difference. 

g. Vary temperature from 0° to 65°C and record frequency difference. 

h. Vary temperature from 10° to 40°C and record frequency difference. 

1. Measure and record osCtlloscope peak-to-peak vertical amplitude. Should be 3 V minimum 



1 
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Table 5*4. Adjustments 



AMPUFIER/TRIQGER A4 

With 10 MHz applied to counter input, A4R10 is adjusted for maximum sensitivity. ,^An HP 
651B test oscillator is required. Proceed as follows: r 

a. Set counter cmitrols as follows: 

SAMPLE RATE ...... Slightly CW out of PWR OFF / 

FAST -NORM-HOLD . . . .NORM > . / 

MULTIPLIER. ..... .10 ' / 

FUNCTION RATE > . 

-STORAGE ON 

SLOPE + 

ATTENUATOR . . . . , .XI \ , 

AC-DC .DC \ 'v 

LEVEL. PRESET \ ^ 

N SWITCH 1000 ' \ 

b. Connect 10 MHz at’0. 1 V rms to INPUT connector. \ 

,c. Adjust input level until display Is unstable. Adjust A4R10 fo^table display, 
d. Repeat b and c until A4R10 Is adjusted for maximum sensitivity. 

1 MHz TIME BASE AO 

■ .... — . I — _ 

This adjustment consists of displaying the 1 MHz oscillator output on the vertical axis of _ 
an osciHoscope. A frequency standard is used to trigger the horizontal input. A6C5 is j 
adjusted for minimum drift 6n the scope display. An HP 107AR frequency standard and aw 
HP 180 oscilloscope with 1801A and 182QA plug-ins are required. / 

a. At counter rear panel, set FREQ STD to INT and connect FREQ STD output to 
oscilloscope vertical input. 

b. Connect 1 MHz frequency standard to oseUloscope trigger Input. 

' c. Set oscilloscope controls for external trigger and adjust A6C5 for minimum drift 
of display. 







Description 



FREQUENCY RANGE 

Rate Mode: 0 to 10 MHz ; 

Time Mode: 0 to 2 MHz J 

F/MN Mode (M=l): 0 to 2 MHz ' ' - y 
F/MN Mode (M>1): 0 to 10 MHz 
Limit Detection (5330B only): 0 to 2 MHz 



SENSmVITy 

Sine Wave Input: lOOinV rms 

Pulse Input: 300 mV p-p, 50 nanosec 
pulse width 



TRIGGER LEVEL 

i-3 V on XI attenuator setting 
0 V PRESET, + and - slope 



RATIO 

Fj 0 to 10 MHz 
Fj 1 kHz to 1 MHz 



V 

DIGITAL^RECOROEK 

BCD Output: 4-llne +8421 

Print Copurand: Negative +5 V to 0 V, ' 

35 Msec to 45 Msec nojainal 
Hoid-Off: > +2. 4 V 



REMOTE PROGRAMMING 

High or OFF: Open circuit or voltage 
from +2. 4 V to +5 y at 0. 4 mA 

Low or ON: Ground.er voltage fhom 0 
. Y to 0*4 Vat 5 mA 

Main Gate IHilse Out: +0. 4, to 2. 4 V 
nynimum 

Sample Rate 

FA^T; 100 Msec to 12 msec 



_ 10 Hz to 10 MHz 
_ 2 MHz 
_ 2 MHz 
^ 10 MHz 
_ 2 MHz 



100 mV rms 
_ 300 mV'Tms 



+ 3 V. 

0 V + ahd - slope 






. . 


a • 


■ C ' 




• - BCD printouts 




. +5 V to 0 V, 35 to 45 Msec 




>t2.4v , 



NORM: 12 zpsec to 5 sec 



_ Proper pperation 

; Proper Operation 

+0. 4 V to +2. 4 V minimum 

lOP Msec to 12 msec 
12 mse^ to 5 sec 




Models 5330A/B 



/ 



Section VI 
Replaceable Parts 



SECTION VI 



REPLACEABLE PARTS 



6-1. INTRODUCTION ^ 

6-2. This section contains information for ordering 
' . replacement parts. Table 6-1 lists parts in alpha- 
numerical order of their reference designators and 
indicates the description and HP Part Number of each 
part, together with any applicable notes. The table 
includes the following infortnation. 

a. DescriptiQn of part (see abbreviations below.). 

b: Typical manufacturer of the part in a five- 
digit 6ode; see list of manufacturers in Table 6-2. 

A-'/- ■ ' 

c. Manufacturer’s parfAgmher. . ' 

d. Total quantity used in the instrument (TQ 

column). . ‘ « 



6-3. Miscellaneous parts are listed at the end of 
Table 6-1. 



6-4. ORDERING information 

6-5. To obtain replacement parts, address order of 
inquiry to your local Hewlett-Packard Sales and 
Service Office (see lists at rear of this manual for 
addresses). Identify parts by their HewleU-Packard 
part numbers. 

6-6. To obtain a part that is not listed^include: 

a. Instrument model number. 

b. Instrument aerial number. 

Csr Description of the part. 

d. Function and location of the part. 
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REFERENCE DESIGNATIONS 



A aMcmbly 

AT . . Atttnuator; iioUtor; 
termination 

B fan: motor 

BT battery * 

C capacitor 

CP coupler 

CR dlodA; diode 

thyiUtor: varacior 

DC . . . directional couftler 

DL delay line 

DS annunciator; 

' iisnallna device 
(audible or visual); 
lamp; LED 



C mlKclIaneoui 

electrical part 

V fuae 

PL •filter 

H hardware 

HY circutator 

J ... electrical connector 
(etatlonary portion); ' 
lack 

K relay 

L coil: inductor 

M meter 

MP miscellaneout 

mechanical part 



P . . . electrical connector 
(movable portion); 
plug 

Q . . . UaMletor: SCR: 

trioda thyriitor 

R reeletor 

RT thermistor 

S switch 

T transformer 

TB terminal board 

TC thermocouple 

TP test point 



. .' inti-gialed circuit: 
mkrocircuil 
. . . . . electnm tube 
. . voltage regulator: 
breakdown diode 
cable : trantmiwiun 
path; wire 

socket 

crystal unit (pie/.u- 
electric or quarts) 
. tuned cavitw; tuned 
circuit 



ABBREVIATIONS 



A ampere 

ac . . . . alternating current 

ACCESS accessory 

ADJ adiustmenl 

A/D .... analog-to^igita) 

AF audio frequency 

AKC automatic 

frequency epntrol 

AOC flutomatlc gain 

control 

AL aluminum 

ALC -automatic level 

control 

AM . . . ifmplitude modula- 
tion 

AMPL amplifier 

APe .... automatic phase 
control m 

assy .''assembly 

AUX . auxUiary 

avg . '. . average 

AWG .... American wire 

gauge 

BAL balance 

'BCD binary coded 



BD board 

BECU beryllium 

copper 

BFU : beat frequency 

\ oscillator 

bindet head 

HKun breakdown 

BP , . ■ bandpass 

BPF . . > « . bandpass filter 

BRS brats 

BWO backward-wave 

. uacUlator 

cal calibrate 

ccw . . counterclockwise 
CER . . . .r * . . eframic- 

CHAN charuiel 

cm I . . centimeter 

CMO . . cabinet mourit only 
COAX coaxial 



CO^ coefficient 

COM common 

COMP compoaition. 

COMPL . complete 

CONN ..... ■ connector 

CP ' cadmium plate 

CRT . . . cathode>ray tube 
CTL .... complementary 
transistor logk; 

CW continuous wave 

cw . > s clockwise 

cm centimeter 

D/4t .... digital-lo-analog 

tom .... decibel referred 

to I mW f 

dc direct oirrent 

deg . . degree (tempckdUue - 
interval or differ- 
V i, ence) 

... degree (plane 

^ angle). 

C ' degree Celsius 

Q (centigrade) 

F .... degree Fahrenheit 



OEPC . . deposited carbon 
DET detocuir 

diam . . diameter 

DIA ... diameier 4q^d in 
parti list) 

OIFFAMPL . . differcnUal 
amplifier 

div division 



.... double-pole, 
duuble-lhruw- 

drive 

. double sideband 
. . diodt Iransistur 
logic 

. . digital voltmeter 
. . emitter coupled 



logid: . 

'' . . eleiudmr 



EDP electronic data 

processing 

ELECT clectrolytfc 

ENCAP .... encspaulsted 

EXT external 

F farad 

FET field-effect 

transistor 

F/F flip-flop 

. PH flat head 

Fll. Hy.' .... fllUster head 
FM . . Dequency modulation 

FP . . .• front panel 

FREQ frequency 

KXD flxrd 

g gram 

GE germanium 

GHc gigahertz 

Gi glsa 

GRD ground(ed) 

H henry 

h hour 

HET heterodyne 

HEX hexagonal 

HD . - head 



HF high frequency 

HG mercury 

HI high 

HP Hewlett-Packard 

HPK high pass filter 

HR hour (used in 

parts list) 

HV high yoluge 

Ha Hertz 

1C .... integrated circuit 

lb iruide diameter 

IF intermediate 

frequency 

IMPG ...... impregnated 

in inch . 

«. IfijCD incandeacent 

y iNCi- include(i) 



INT . . ^ internal 

kg '. . . . kilogram 

kHz. . kilohertz 

kJi ;. . . kilohm 

kV . kilovolt 

lb ,i . . . ' poond 

LC ...... Inductance- 

capacitance 

LEd . . Iight>emitlipg diode 

LF low frequency 

LG long 

LH left hand 

LIM . limit 

LIN . . . linear taper (used 
in parts list) 

lin lim-ar 

LK WASH . . . lock washer 
LO . low: local oscillator 
LOG . . logrithmic* taper 
(used in parts list) 

log logrlthm(ic) 

LPF ...... low pass filter 

LV low voltage 

m ...... . meter (distafice.) 

mA . milliampere 



niegohm 

MEG .... meg ( 1 0®') (used ‘ 
in parts list) 

MET FLM .... meul film 
MET OX . . meullic oxide 
MF . medium frequency: 

^ microfarad (used in 
parts list) 

MFR 'manufacturer 

mg milligram 

MHz meghhcrlz. 

mH . millihenry 

mho mho 

MIN minimum 

min minute (lime) ' 

minute (plane 

angle) 

MlNAT ........ minature 

mm millimeter 



NOTE 

All abbreviations in the parts list will be in upper-case. 
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MOD modulator 

MOM momtntary 

MOS metal-oxide 



OD outside diameter 

OH oval head 

OP AMPL . . . operational 



PWV peak working 

volUge 

RC resistance- 



TD Ume di la v 

TKRM lerinmal 

TKT . . ihln-film transistor 




^ . temperature 
ipensaling 



semiconductor ■amplifier 

ms millisecond QPT option 

MTC mounting OSC oscillator 

MTR ... meter (indicating OX oxide 

device) oz uunoe 

mV . . . ntlllivolt O ohm 

mVac ' millivolt, ac P . . . . peak (used in parts 

* mVdc millivolt, dc Bat) 

, •« mVpk . . , 1 , millivolt; peak PAM pulse-amplitude 

,mVp-p . . . millivolt, pe^k- mOSutatlon 

to-peak PC printed clrc^it 

mVrms .... mlllivdit. rms PCM . . pulae<ode modula- 

mW milliwatt tlon; pulae-count 

MUX multiplex modulation 

KIV ... * . mylar PDM ? . . . . pulse-duration 

IM microampere modulation 

HF microfarad pF picofarad 

liH microhettfy PH BRZ pWosphor brPnze 

/4mho ....... mieromho PHL . . .... .*. Phillips 

th ....... . microsecond Pin . . . podtivedntrinsie- 

^iV microvolt negative 

/iVac microvolt, ac PIV peak inverse 

fXVdc microvolt, dc voltage 

/IVpk . , . microvolt, peak pk peak 

/iVp-p . . . microvolt, peak- PL , , . phase lock 

to-pesk PLO pha« lock 

pVrms .... microvolt, rms escalator ' 

IfW microwatt PM .... phase modulation 

nA aanoampere PNP . . . positive-negative- 

NC ........ no connection ' positive 

N/C - . . . . normally closed ' P/0 part of 

NE^. neon POLY polystyrene 

NEC negative PORC . porcelain 

nF nanofarad POS . . positive; position(s} 

Nl PL . . j . . , nickel plate (used in parts UsU 

N/O normally open POSN .position 

NOM ......... nominal POT potenUometer 

NORM normal p-p peal^do-peak 

NPN . . . negative-positive- p^ ... peak-to^ak (used 

negative in parts list) 

NPO .... negative-positive PPM pulie-position 

zero (zero tempera- modulation 

ture coefficient) PREAMPL . . . preampliftar 

NRFR . . nut secommer/ded PRF .... pulse-repetition 

for field replace- hrequency 

ment PRK .... pulse repetition 

NSR not separately nte 

replaceable ps picusccund 

ns nanosecond PT . ; • point 

nW nanowatt PTM pulse-lime 



capacitance - : . TGL lugglc 

RECT rectifier Tlftj f . thresd 

REF ........ .'reference THRU through 

REG regulated Tl titanium 

REPL replaceable TOL tolerance 

RF ...... radio frequency, TRIM trimmer 

RFI .... radio frequency . TSTR iransuto,! 

interference TTL . . transistor-transistor 

RH .... round head: right logic ' 

hand TV . lelcvisiRn. 

RLC resistance- TVl television interference- 

inductance- T.WT . . traveling w»* i'^be 

capacitance 0 micro (10'*)<(used 

RMO ... rack mount only in parta list) 

rma .... root>mean*square UP . . . mkrofarad (used in 

RND round parts Uat) 

ROMr> read-only memory UHF . . ultrahigh frequency 

RliP rack and panel UNREO .... unregulated 

RWV .. . . reverse working V / vqJt 

voltage VA voltumpere 

S ... scattering parameter Vac vuKst'ar 

a aecond (time) VAR variable 

. , second (plane angle) VCO , . . ,volUge-control1rU 

S-B { . . . . ilow-blow (fuse) oscillator 

(use4 in parts Uat) Vdc volts, dc 

SCR . . . silicon controlled VDCW. . volts, dc, working 
rectifier: screw ‘ (used in parts bst) 

SE selejfium V(F) volts, (illered 

SECT sections ’ ' VFO . . variable-frequency 

SEMicbN semicon- oscillator ' 

ductor VJIF very-high fri- 

SHF supefhlfh fre- quenry 

quancy Vpk ........ volts, peak 

SI silicon - Vp-p . . volts, peak-to-peak 

SiL • silver Vrms volts, rms 

SL slide VSWR . . . voltage standing 

SNR . . sii :nal-to-nuise ratio wave ratio 

SPOT single-pole. VTO volugc-tuned 

doi ibie-throw oscillator 

SPG I . . . spring VTVM .... vacuum-tube 

,SR split ring voltmeter 

SPST single-pole. V(X) ..... volts, switched 

sin lie-throw W . . watt 

SSB single sideband yfj with 

SST stainless steel /WIV .... working inve/se 

STI- steel / voltage 

SQ . , sqi/gre / WW wirewouiul 

\ SWR ., slinding-wave ralW^ W/O without 

SYNC synchronize VIG . . yitrium-irnn-garnet 

T . limed (slow-blow fuse) . rharaclerislie 



PWM pulse-width 

modulation 



All abbreviations in the parts list will be jn upper-case 



MULTPLIERS 



Prgfix 



tera 

giga 

mega 

kilo 

d.kf / 
deci 
cent! 
mini . ■ 

micro 

nano 

picu 

(emto 

atto 
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Models 5330A/B 
’ ' 1 1 



Reference 

Designation 



■' . i' 



Description 



Mfr Part Number 



I^IFXO COMF 82K OMM \/ 7 * 
NOT ASStGNFD 

NlFJtO CONFi «*00 ONH W l/«H 
HIPKII r.lWtP. 6«00 {)Mt W I/4H 
RlfXO r.OMP fc'SQp OHM 91 I/M 

RlFHH CriMp *600 m« U I/4M 

• tpxn COMP ivaoo omm 9t i/m 

NOT *9Sir.NEII 
NOT tSSIMEn 

RtPxn COMP *roo ohm <» i/9h 



CtFID NY 0.0/2 UP lOX 200VKH 
ClPlO NY 0.019 UP 101 
DIOntlSIltCnN 90 N* 30 ttV 
ninoFifiP fto HIV 

-IMPINEON dOH FUnSTEO 1.9 NIutlMPS 

LWPiNFON dON FAnSTEf) 1.9 MUllkMP!( 
IMPlNElIN dOM FPIKTEO 1.^ MltlllMMS 
IMtPiNEON d.OH FRnSTFn 1.9 HIUUNPS 
I'MPiNEUN dOH FPOSTFn 1.9 MIUIANPS 
I MPlNFUN dOH FPIKtfn 1.9 HILLIAHPS 



TlMEtMlMM ICAL INDICAtnA. ^ 
SUCKFTlTimF Fck 9T00 SERIES 
fURElMW^KICAI. INOtCATOR 
SnCKETlTlIAE FOR S700 SERIES 

TlWEtNUMFRICAL INOICATOH 
TimEtMJNERILAI INOICAT/IR 
SnCKFTlTilRE FOR 9100 SERIES 
TURFtNIIMEBICAl INDICATOR 
SOCKFTlTIJRF FOR 9T«4 SERIFS 

NOT ASSIGNED 

ICIA-Rir MIFF STORE CATFO |IITS 
SOCKFTlIC lE-PIN ■ * 

IC(9-BIT MIFF STORE GATED QITS 
SOCKFTlIC 16-PIN 

ICiS-RiT MIFF STORE GATED OUTS 
SUCKFTlIC 16-PIN 
ICI6-RIT MIFF STORE CATFO OUTS 
UlCKFTlIC 16-iPtN 



SOCKFTlIC 16-PTN 
NOT ASSIGNEO , 

NOT RSSIGNFn T 

ICtOFCODFR-DIVtOFI^ 

SnCKFTi 1C I6-P|il ' ' ‘ 

■IClJlFCOOER-OIvinEIC ' . 

SOCKET! 1C 16-FIN '*X 

ICI OFCOOFR-OIVIOFR 

SOCRETl 1C 16-PIN , . 

iciOFcnuFR-nivinfR 

SIV.KFTIIC 16-P'lN * 

IClUFCnOFR-OIVIOER 

SPCKFII 1C 16-hN ’ 

rSTRlSI NPN 

ISTRlSI NPN 

rSTRlSI. NPN 
TSTRtSI NPN 
'rSIRlS|4lPN 
TSTRISI NPN 
TSTHlSI NPN 

ISTRlSI NPNISFIECTFO FROM 2N3704I 
TSTRlSI NFN 

ISTRlSI "NPN / 

HlF\ll COMP 1/00 OHM 91 I /4H / 

RiFXU CuMP' 1200 OHM 91 T/4H ' 



^ See Introduction to this lecUqn for ordering informRtiun 



19/P2239/-PTS 
I9JP19\92-FTS 
FOCI 066 
1910-0016 
C/A-R 
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Table. 6-1. Replaceable Parts (Continued) 



HP Part Number 




<H31>09Ma 

0333O-O0V6 

933)0-00(07 

03330-40077 

033)0-00001 



JH70-0737 

1700-04W 

l«70-(»)7^ 

170.1-0473” 

U70-Q737 



Description 



atPiin cnw i>0|0 iwtr^t i/«m 
AlPin COMP ttw lIHk 3t W7H 
aiPin r.oMi* 82K qhm 3t i/?m 



aoPao COMP 1700 OHN •» imm 
KIFX n COMP 1700 nm 3t I/4H 
AlFXn COMP 1000 (1HN 49 174Hs 
RlFlO rONP 82K OHH 31 I/7H 
RiFXf) COMP 82K OHM 3* 1/7M 



AlfXD CdftP lOOO OHM 3X I /4M 
BIPXO COMP 47K OHM 3X I /4H ' 
PSPIO COMP 2700 OHM 31 I/4H 
hiPXO COMP 770R OHM 31 I/4H 

VlFin COMP 4300 om 3I 1/4H 
Atfxn COMP IM OHM 3S I/4M 
RIPXn COMP 1000 IIW 31 1/4W 
RtfXO COMP 4700 IIW 31 1/4H 
atpxn COMP 07K OHM 3X I/7H 

NUT 4SSICHP0 

BIFXD COMP 4000 OHM 3B 1/4H 
BIFXA COMP 4B00 OW 3« 1/4H 
BtFXO COMP 6B00 OMt 3X 1/4H 
B^XO COMP 4000 mpt 31 I/4W 

RiFXn COMP ABOO OHN 31 I/4M 
N(}T BSSKMFO 
NOT ASSIfiNfO 

BiFXO COMP 4700 0»P)' 3t I /4H 

BiFxn COMP 1000 ni«< 31 i/4h 

3017101^1X17 

BFTBINFBlIFFT 



C tFXO MICA 130 PF 3X 
CtFXn MICA 770 Pf 3X 
ClFXn MICA 370' PF 3X 
CtFXO MICA 39 PF 2S 300VOCM 
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Mfr Part Number 



033)0-00006 

033)0-00026 

03330-00077 

033)0-40007 

033)0-00001 



BnNI3F13U)C 
BOHIOFFTI) 300V 
nOMI6F27tS MOV 
0140-0173 



ClFXn CFB 4.7 PF 300V0CH 




ClFRO MICA 3I0PF 3S 




CtFXO CFB 4.7 PF SOOVOCH 




rCtFXn CFB 22 PF 31 BuoVoCN 




ClFxn MV A.-O)) IIF 3X 


764 80 


DKKIFlCF 40 HIV 




OlnOFtCF 60 Htv 


784BC 


ninoF^ 60 HIV 


784B0 


ICtfulottAO 7-INPT MANO C.ATF 




S(tKF7llC 14-PIN 


' 2B480 


ICim OIIAft 7-INP7 NANO CATF 




SnCKFTtir 14-PIN 




NUT ASSiCMFO 




iNTiCBATFU CIKllI riOFCIHAL CnUNTFB lOHC 




tlrKFTtlC 16-PIN 


764H0 


INTFCBATHI Cl'BClIt ft OFT. 1 HAl COUNtSB lOMC 




)nCKF7llC 16-PIN ^ 


7B4tfO 


INTFCBATFO CIPCUl nilFCINAl CniNTfR lOMC 




SiCBFTlIC 16-PIN 




INTFM6TF0 CIBTIMTinFCIMAl C(UNTFB lONC 


784 BO 


tOCXFTl If 16-PIN 




IKTFGBATFO CiHClMTinpCIMAl COUNTFR lOMC' 




S(r.KFTtlC 16-PIN 


78480 


NUT ASSiCNFO 





See Inlroduction to thix section for ordering information 
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Section VI ^ ^ 

Replaceable Parts * 

^ 


Table 6-1.. Replaceable Parts (Continued) 


Models 5330A/B 



P Part Number Qty 




Description 



ICim OUAO IMWfT N«NO «ATP 

SCjCKfrtIC 14-PlN 

ICiTTL OIMA 2>INPT NOM (t*TC 

iUKKFTtIC 14-PfN 

IClTTl a-INPr PO<( NAM) AATE 

Snr.«FTtic u-PiN 

INTF6KATC0 C IUCUI TlNfCAr I VE lOCIC 
SnCKFTlIC lA'FlN • .. 

INTEMAfiD C1MUIT1NF8AJIWE LOfiir. 
SnCKETilC U-ttN 

INFEWATFO ClACUITtMEfiATIVE lOCIC 
MICKfTt 1C l*>PIN 

tNTEGH'ATEn ClACUiriNECATIVE lOCIC 
SnCKETlIC lA'PlN 

INTPGAATFO CIMCUI TiNFCATIVE LOCIC 

SOCKET) IC IC-PIN 
CONN€CTOIIl4$ CONTACTS 
CONNECrOAlAS COH1ACTS , 
CIWNECTOAI4S CONTACTS 
AFLATIliFFn 0.1 AKP 

HELAVtAFFD 0.1 A>'P 

KFLAVlAEEO 0.1 ANP 

RFI AVlKFEO 0.1 APP 

TSTRtSI NPNISKECTEI) P'RON m)T04l 

TSTKiSt NPN 

TSTRlSI NPN 
TSTRtSI NPN 

RiFXft COMP lOK -Ohm St l/4«' 

RtFHfl CONP 470 OHN St I/4H 
RIFXO COMP ItOO OHM SI I/4N 

RtFXO COMP tOK OHM 4t 1/4N 
KlFXO COMP 1000 cm SI I/4H . 
RiPxn COMP 4700 INM St 1/4H 
Rifxn COMP 4700 nm st i/4n 
H tFXD ClIMP 22K OP.M St I/4H 

RtFXO COMP 470 OHM St 174N 
RiFXO COMP 4700 OHM SI I/4H 
RtFXO COMP IROO OIM St 1/4H 
RtFXO COMP 4700 OHM SS'|/4H 
RtFXO COMP IROO (l»« SI I/4H 



RtFxn COMP ini nt'M st i/4n 
R tFXO Cfl^P SIO OhM'St t/4W 
RIFXO COMP 1000 OtW SI f ' >H 

RtFXO COMP SSOO OHM St I/4H 
RtFXO COMP 770 OHM St 1/4H 
RtPXQ COMP 7.7 HFCOHM St I/4M 
RtFXO COMP SOX OHM St t/4N 



RIFXO COMP 770R PHM St I74H 



ClFXD MICA ISO PP St 
CtPXO MICA 770 PF St 
ClFXO NICA 770 PP, St 
ClPXO MICA 19 PF ?t SOOVDC^ 
ClFXn NiCA 10 PP St 

ClPXO CFR 4.7 PF SOOVOCN 
CtFXn MICA SIOPF St 
ClFXO CER 4.7 PE SOOVOCk . 
CtFXO CFR 77 PE St SOOVOCH 
CtFXI) MV 0.013 IN SI 

ClFXO MICA ISO PF St 
ClFXn NICA ISO PF St 
CtFXO MICA 770 PF SI 
ClFXO MICA 270 PF SI 
ninoFiGF 40 HIV 



Set* introduction to this section for ordering informetion 





ROMISPISIJIC 
ROMISF27IS SOOV 
HOMISP27IS SOOV 
014Q-0ITS 
0|40>070S 

101-NPa>4.7 PP 
0I44>>03A7 
10L*NF(>>4.7 PF 
301-Nrn-22FF 
014^'FoIRO 

A0M1SFIS1J3C 
ROHISFISIJK 
AONISP77IS SOOV 
RONISF771S SOOV 
1910-0014 
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Models 5330A/B 



Table 6-1. Replaceable Parts (Continued) 



HPPortNumberl Qty 



Description 



Section VI 
Replaceable Parts 



Mfr Part Number ^ 



ntnoftflp hc MTV 
DinnciGF AC wiv 
ninneir.F *p' miv 

OMUFICF «G HIV 

ninoFir.F «c hiv 

ICirn OUAA-2>INPT NMD CATF 
t^OCKFTlIC U-PIH 
ICim (HlAC P-INPr NMD CJlTt 
■ SnCKFTlir. I4.PFN 
NOr ASStGNFD 

I^FGPATED dlRGOI^loklMAl CnMTFR tONC 
SnCKFTlIC U-PIN 

INTFattATEO ClltCUt TlDECIMAL COUNTER lONC 
SnrKFTilC lA-PIN 

INTFChATEO ClFCUITlOeCIHAl Cr^|)<rFR lONC 
$OCKfTitC lA-PIN 

INTFliRATFO CIKIlITiDFCIMAL COUNtFR lONC 
KOCRFTi;C l«-PIN 

INTEGRATfeO CIRgjt TtOKIHAL COUNTFR lOMC 
SnCKFTlIC lA-PIN 

NOT ASSIONFO . ' 

INTFCRATFO CIRCUITlTn 6 HIT COMP 
SnCKFTi ir. lA-PIN 

INIFGRATFD CIRCULTlTTl A «|T CONP 
SOr.AFTilC lA-PIN^ 



iPoo-04n 
•* 182(l-0?^0 

ia?o-op«o 

iPoo-<Hn 



> (NTFGRATFO LIRCUlTiTTI A BM CdHP 
SnCKFTllC lA-PIN ' 

Integrated ciRCufTiTa a bit c(ihp 
snr.KFTitr. ia-pin 

I^FGRATFf) CIRCUtTiTTL A HIT COMP 
SOCKFTtlC 16-PtN 

INTFGRATFO CIRCIMTtTTL 6 HIT COMP 
SOCRFTlIC lA-PIN 

INTFGRATFO CIRCUITlTTL A BIT COMP 

SKKETtlC lA-PIN 

ICiTU MIAI) 7-INPT NUR.GATF 

SOCKET: 1C Ib-PIN 

IClTU OUAO 2->INPT NANO GATE 




1200-0473 
1820-01 7A 
1200-0471 
IB20-01TA 
1200-0471 


i 


1820-01 TA 
1200-0471 
182>)-0I 2A 
1200-0473 
' lOAO-OI 1 0 




O490-0TA4 
0440-0 7A4 
0440-0 TA4 
044.1-0764 • 

I8B4-007I 




1814-0004 
1814-00.74 
1814-0004 
0A81-I031 
0A81-4 7I1 




OA 87-1871 
0A81-I Oil 
ilA83-ll21 
OABl-4771 
OAMl-4 721 





ICiTTI QUAD 7-tNPT NOR GATE 
.SlCKPTtlC IA'PIn 
lf.:TTt fl-INPT PtlR NANO I'.ATF 
SnCKFTl 1C 14-PIN 
INTFGRATFO CIRCUI ' 



SIXKFTIIC 



INTEGRATEn C I Rf.UI Tl NFCA T I VE L 
SIKKFTlir. lA-PIN 

(NTFGRATFO C I RCUI TsNFriAl I VF lOr.ir 
SCEKFTtlC U-PIN 

INTFGRATFO ClFCtll TlNFCAT I VF lOAIC 
SOCKET: 1C IA-PIN 

INTEGHATFO C IRCUi TiNFGAT I VE tOGIC 
S(r.KFTtlC lA-PIN 
rONNFCTORlAB CONTACTS 

RFI AYtkEFO 0.1 AMP 

RPiAVtHFFO 0.1 ARP 

KFLAVtRFEO 0.1 A"P 

KF^AVlRFFO 0.1 AMP 

TSTMtSI NPNiSFLFCTFn FROM 2N.U04I 

TSTRlSI NPN 
TSTMTSI nPN 
TSTRlSI NPN 

HlEXn COMP tOK OHM Bt I/4H 

RSFIO COMP 4T0 OHM I/4H 









Reference 

Designation 








NOT ASSIONCn ' >; 

itIFID r.UHF «rO OHM 41*1/411 • 
atFin CONF 4700 OW 41 I/4W 
MiFJIO COMF ISOO OHM 41 I/4H 
BiFtn CllpIP 4700 OHM 4t.l/4H 

Atfxn ClIMP moo 0»W 4t l/4« 
BIFID COMP 410 OHM 4« t/4H 
BiFXn COMP >400 OHM 41 I/4H ' 

. ^IFRO COMP (OB OHM 4S I/4H 
BiFin COMP 410 OHM <B.1/4H 

iliFxo COMP 1000 nm 4 * i/4h 
aiFxn ruNP )>oo oh* 4b i/4« 
BlFXn CUNP 7T0 IlHH 4t U4M 
BiFXO CUHP 7.7 MFOWN 41 t/4M 
BifXn COMP >0R OHM 41 I/4D 

BlFXrt COMP I.B HFfiOHM 4S |/4M 
RiFXI) CDNP 720K OHM 41 1/4H 
NUT 44SICNFn 

HlFXn COMP lOB OHM 41 I/4H 
BiFXn COMP tOK OHM 4« I/4H 

RlFXn COMP 4100 OHM 41 1/4W 




connFctonipc 17 X 141 >0 umVact 
C rMNFCTORIPC 12 X 141 10 CONTACT 
CONNFCTORIpr. (DOE 14 CONTACT 
CONNECTOBlPC F06E 14 CONTACT 



ROARD ASSVIAMPUFIFR/TRICGER (4330A/SI 

ROAKUIBIANK PC 

14410A/H) 




OmO-1744 
Ut40-019? 
0140-019? 
016(1-7744 
OlRO-071 O' 



CtFXO FIFCT 0.1 UF lot iHvDr.M 
CtFXO MICA 6R PF 4X 
CIFXO'MICA 6R PF 4t 
ClFxn CEB R.2 PF 400VDCH 
CIFXO FIFCT IIF 20t 14VnCM 

CiPXn CFR a. 2 PF 4J0W0CV 
CTFXU FIFCT 3.4 UF FOX I4W0CI) 

ClFXn CKR 10 .PF 4t 400VI>CM 
CtFlO CFR 10 PF 4t 400VOCN 
ClFXn FIFCT 4.3 UF ^SVOC« 

Ctfxn 6FB 4.3 PF 403VTKU 
ClFXO CM n.Ol Uf »«0-20l lOOVOCM 
CIFXD HIM I44/-0.4 PF 
ClFXI) CFR\.3 .PF tOOVOCK ^ 
ciFxn CFR |o'ao pf »ao-30fl iooovocn' 

ClFXI) MICA n PF 41 »0«nCH 
, OliTOF 8RFA/(f>0HNl4IL ICON 4.R3V 4X 
ninOFlSIMCON 40 HA 40 MV 
D<00E:8ILiC0N 

iHitnE HBlAXimiMtSIt icbk l.R4« ii 

DI00E:8IUC0N 

DIOOEiSIUCON ‘ 

dlUllFrOf 4MIV 





40l-000-C0HO-a29C 
14001341001462 -OVS 
331-000 -CUHO-IOOJ 
40l-000-CnHO3l00J . 

1400 144X001967 -OVS 

0l60-724a 

aoi-Ktoooii 

RaN14C14003C 

Or«iO- 2 ? 4 a 

Cf»67ll02E10MS26-CDH 
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^ Models 5330A/B 



Table 6-1. Replaceable Parts (Continued) 



Section VI 
Replaceable Parts 
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Action Vi 




Models 5330A/B 


Heplaceable Parte* : ' 








Table 6-1. F^eplaceable Parts (Continued) 






Description 



niimetftf- t>o miv 

nionetcF *0 uiv 

icirri oit*n ?-iNPt nm» CATFt 

tnrKFTt ic i«-PtN 

ICtiri OllftI) 2-INPT MMf) GAIf 
Snr.KFIIIC 

ICiTTI VIIAO ?>1NPT NMn AATF 
snrKFTiic u-Pifi 

IClTTI. TkIPlF V>INFUT P(U MNO.r.ATE 
Snr.RFTtlC 14'FfH 

ICtori HEX tNVEXTFR 
snccFTiir. lA-PiN 

>ICtm nUAl J-« F/f U/PMESET CLOCK 
SOCRFFl |C lA-PIM 

ICim TRIFIF )-IHPUr POS GATE 

SnCKFTi IC 14'PIN 
RtLAVtREEn 0.1 AMP 
T*rAlSI NPNISELFCTEO FROM 2NR704I 
fSIRI^I NPMISFiECTEO FROM 2NX704I 
tSTRlU NPNISHFCTED FROM TM’JTOAI 

TSIRtiU NPNISHFCTFO ^ROM 2W3704I 
fSTRiSi NPNISEIECTEO FROM M4704I 
TATRiSI NPN 

RiFxn COMP lOK OHM 4t |/4« 

AlfXn COMP lOK OHM 9« t/4H ^ 




J RlfXn COMP 101 

RtFXO COMP'tOK OHM «S I/4H 

HIFXn COMP iOi( OHM 4R I/4M 

RiFxn COMP ETK dMM <!« 1/4H 

HiFXD COMP 22|: OMM M U4N 

RiFXO COMP lOK OHM 91 t/4M 

HIFXO COMP I OK OHM 9S I/4H 

RtFxn COMP lOR OHM#* >/AW 

RiFXp COMP ll)K,UHM 9t 1/4H 

NOTy/»fli«NEO 

RlFRircr>H%^3A0 OHM, 91 I/4H 



RIFXO COMP 4700 /)W 91 1/I|H 

.Rt>XO tf)MP LOK OHM 9< U4M 
RIFXO COMP U02 ONH 9t I/4H 
Rl^O COMP^ 9Afr OHM 91 '1/4U 
RIFXO COMP ItO UHH'9« I/4H 
RiPXn COMP 470>> OHM 9f I/4H 

HlFXO CUMP 940 IMN 9X 1/4H 
^Fxn COMP «7>M gm 9S I/4H 
HlFXO CMMP 960 OHM 9t I/4H 
' ' COMP 2.>K OHM 9t I/4H 





4 


1410-0016 
1410-0014 
3M7400M 
1200-0474 
MT4 30N 


) 


I20J-U474 

SM7400N— 

1200-0474 

SN741UN 

12,00-0474 

'' Hr.A36P 
' 1200-0474 
SN74 76N 
1200-047) 
SN74I0N 




1200-0474 

0^40-0704 

1894-0071 

1894-0071 

1894-007^ 


1894-0071 
1894-0071 
2N708 
cn 10)9 
CR 10)9 




C« 10)9 
CB 10)9 
CR 27)9 
CB 22)9 
CR 10)9 




CR 10)9 
CR 10)9 
CR 10)9 


■'4 


H CR )419. 


.'Jji.4 _ 


CR 10)9 
CB 4729 
' CR 4729 ■ 
CR 4729 
CR 4729 . 


7 j K • 

t - 


CR 10)9 
CR 1829 
CR 9419 
CR 1119 
CB 4729 


i 


CR 9619 ' 

CR 4729 
CR 9619 
CB 

















Models 5330A/B 



Swtion VI 
Kepla^*abU‘ Paris 



Table 6-1. Replaceable Parts {Continued) 




»90?-44?/ 



CiFxi) xir.* ??(n 4t toovocw 

oinnFuiLir.ON 60.) #iv 
iiinncx iilroN 600 p«v 
nnmi^Kii 6nii i>tv 
filiineisn ICON Piv 

ninofiSuiciiN 90 PIV «< 

' niniiFistt ICON 90 Piv It 
ninoFtsuiroN to piv ik 
oinoPiSjiiciiN 90 piv ft 
ninKfisiiicoN 90 m« «o hv 

V OinOf lUPMOOHNl^.lIV ft 
UinOF HkFMOOHNt}9 V 
ninOF HftFtKmiHNl 100 V Pt 



TllHtSI NPNISFIFCTFO FPOM PM9f<i4t 
Mini) r.nMP iook ohms 9t i/«k 
vVxO COMP 790 OHM 9t U4N ' 
KlFin rUMP 30R IIHN 9t I/4H 
HIFIt) CUHP 19 riHH S« l/4tt 














Section VI Models 5330A/B 

Replaceable Parts 



Table 6-1. Replaceably Parts (Continued) 



Reference 

Designation 



AIICI 

<RCfll 

AHCR7 

*f)CB4 

IKBS 

tKBft 

«aCBT 

BUfRa 

«acBic 

4 M 1 

aao? 

aao; 

aac^ 

«ao 4 d 

«a 04 

«ao<s FOR 06 
aaoA 



aaaa 
taF 4 
aaa lo 



A 9 C 1 

a«cet 

« 9 ca? 

« 9 |C 1 

a 9 IC 2 

A 9 JI 

« 9 ai 

A 9 BF 

« 9 R^ 



«9S> 

B 9 S 7 

a 9 H? 

a 9 !lF 

«9S1 
A 9$9 
' a 9 $] 
B 9 S 9 

« 9 !(« 

«9SA 

«9S4 

«9«4 

a 9 S 9 



HP Part Number Qty 



0 ta 0 *FO 99 

0199-2099 

oiao -0210 

oiao-otao 
01 ao -021 0 

1901-0099 

1901-0099 

1901-0099 

190 I .-0099 

1901-0099 

1901-0099 

1901-0099 

1901 - 0099 

1902 - MI 9 
I 902 -MI 9 
1 S 9 V 0 O 20 
1099-0100 
09090-0099 

1099-0071 
1099-0020 
aS 99-0 900 
09090-0099 
li 99 - 007 l 

0669-1129 

0609-2229 

0663-9129 

0661-9129 

0669-2229 

06 'ai -9999 

D 661-6299 

0663-9919 

0669 - 9 ) 99 ' 

0669-9699 



0 I 6 O- 96 T 6 

1910-0016 

1910-0016 

1620-0907 

1620-0907 

1291-2026 

0669-1929 

0663-1929 

0669 - 1099 . 

0669 - 9*19 

0661-91 1 9 
0661-1019 
1960-1179 
9020-9990 
9090-0260 

9090-0269 
1960-1179 
9020-1990 
9090-0260 
909 0-0269 

1960-1179 
9020-9960 
9090-0260 
9090- 0269 
1960-1179 

9020-1990 

9090-0260 

9090-0269 

1960-1179 

9020-9990 



Description 



: */-l 2 vn T I 6330 A/B) 



CtFlO KFCT 3.3 IIF 20 t I 9 V 0 CM 

ClFXD fLFCT 22 llF 20 < 99 VOCH 
CtFIO F 16 C 7 9.1 UF 20 t 19 VDT.M 
DlnOftllLICaN 9061 V 
OlnOFl 9 II.ICCIM 9061 V 
OinOElS IIICON 9061 V 

oinofeiiiiicnM 90 PIV 
OlOUFISUtCnM 9061 V 
DinOCillllOW 9061 V 
ninoctsiiicoN 906 iv 
OlOOf iStllCON 9061 V 

niODF 66 F 6600 HNt 6 . 19 V 2 t 
OinOF B 6 F 660 (HM« 6 .I 9 V 2 S 
7176191 6 M 6 ($KECTFn 7606 9 < 9702 ) 
TS 76 ISI 66 M 
HF 67 9 INK 

TSTRllI N 6 N<$FLFCTF 0 FROM 2 NJ 709 I 
7976191 6 N 6 iS 6 «.FC 7 FO F 6 UM 0117021 
7.976191 H 6 N 
HF 67 9 IMH 

7976(91 N 6 N( 9 ElEC 7 Fn FROM 2 N 97091 

HtFRO CnN 6 I 30 J OHM 99 1 / 9 H 
RIFlin C 0 M 6 2 . 2 R 0 »« 91 I/ 9 M 
6 IFX 0 C 0 H 6 9100 OW 96 I/ 9 H 
RlFHO COM 6-9100 OW 96 1 / 9 H 
RtFlO C 0 M 6 2. 26 OHM 96 I/ 9 H 

RiFXO : 0 H 6 196 OHM 91 \/ 9 M 
616 X 0 C 0 M 6 62 « OHM 9 t 1 / 9 M 
RlFXn C 0 M 6 916 OHM 96 1 / 9 M 
616 X 0 C 0 H 6 9 U OHM 96 I 29 M 
RtFXn r. 0 H 6 966 0 N« 96 I/ 9 M 



Cifxn r.F 6 looo 6 f 201 ioovqch 
O inOflOF M MIV 
OinoFsOF M HIV 
ICtDfL HFX IHV 9 R 7 R 
ICI 071 HFX INVC 6 TCR 

CnMN 6 C 7 n 6 l 6 C 39 006767.7 
6 IFX 0 C 0 M 6 1900 OHM 96 I/ 9 H 
RIFXO C 0 M 6 1900 OMt 96 1 / 9 H 
RiFXO C 006 lOK OHM 96 I/ 4 H 
RifXO C 0 M 6 910 OHM 96 1 / 9 H 

RIFXO COMO 910 OHM 96 1 / 4 H 
RIFXn C 0 H 6 100 (HM 96 1 / 9 H 
96 M I NOt CONTROL 9 HITCH 
96 RIN 6 IOF 7 FNT 
911 MII ROH. 9 91079 

IHITCHtlFVFR 
96 RIH 6 IC 0 N 760 I 9 HITCH 
SFRUSIOFTFNT 
91 lOEll ROM. « SlOTl 
9 HI 7 CHIIFVCR 

96 RINr.lCnM 7 ROL SHlTCH 
S 6 RIMI 0 F 7 FNT 
SI lOCtl ROH. 4 SL 079 
9 HITCHILFVF 6 
S 6 RIN 6 lCnN 7 fOI SNITCH 

SFRINetOFTFNT 
SI lOCtI RCHI. 9 U 99 
9 HI 7 CHM FVFR 
SFRINCiCONTROL SNITCH 
SFRIHRtUFTFNT 



See introduction to thia aection (or ordcrtnt information 



Mfr 

Code 



96269 

26960 

96269 

20460 

26400 

26400 

20400 

264 a 0 

26400 

20400 

20400 

20400 
20400 
20400 
20400 
20 400 

20400 
20400 
20 4 64 
20400 
20400 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 

01121 



moil 

20400 

20400 

09713 

09713 

71709 

01121 

01121 

01121 

on 2 t 

91121 

01121 

20400 

20400 

20900 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

26400 

20400 

20400 



Mfr Part Number 



19 n 03 S 9 X 0019 * 2 - 0 VS 

0100-0140 
1900139 X 0019 * 2 -OYS 
1901-0044 
1901-0049 
1901-0049 

1401-4049 
1901 - 4 <H 9 
1901-0049 
1901-^049 

1901 - 0049 

1902 - 3114 
1902-3114 

1093 - 0020 

1094 - 0300 
09090-0014 ^ 

1094-0071 

1691-0020 

1094-0300 

0909»*0034 

1094-0071 



CO 1939 
CO 6239 
CO 4339 
CO 4339 
CO 9419 



CV 2099 X 76102 H 

1910-0016 

1910-0016 

NC 0166 

MC 0166 

292 - 10 - 10-300 
CO 1929 
CO 1929 
CO 1019 
CO 9119 

CO 9119 
CO 1019 
1460-1174 
9020-1440 
9040-0260 

9040-0209 
1460 - 1 1 T 4 
9020-1440 
9040-0200 
9040-0209 

1440-1174 

9020-1440 

9040-0200 

9040-0261 

1460-1174 

9020-1440 

9040-0260 

9040-0209 

1400-1174 

9020-1440 
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Models 5330A/B 



Section VI 
Replaceable Parts 



Table 6-1. Replaceable Parts (Continued) 



Reference 

Designetion 


HP Part Numbe 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


aese 

asse 

a«S6 


aoao-u7flo 

»oao-o?Ra 

iaai>-i|Ta 

MTO'taao 

M40-07«0 


' 


&llnf 1 1 AUH. 4 41 OTS 
Shirr.HiiFvPa 
4 eg 1 MVI C(Mt KQIVMJ 7CH 
SMIMilOfTfNT ^ 

sum II ROH. 4 start 


raaao 

7B4B0 

7t4«0 

7a4S0 

78460 


4040-0780 
4040-0784 
1460-1174 
4020-3448 ‘ 
4040-0280 


a«5a 

ae\r 

aa^T 

avar 

aa<7 


Ma0>07S5 

laan~ii ra 

W2fl-aa40 

aoao-o?ao 

M4O*0?aa 




SbITCHIlFVM 
tMiMtic.rMrRoi suircH 
SPfltNCjDCTFNT 
Slinfii an«. 4 sunt 
SwilCHIt fVFR 


78480 

78480 

78480 

78480 

28480 


4040-0784 

I460-Ii74 

4070-3440 

4040-0780 

4040-0284 


aast 












aeaa 

aeaa 


oa^au-eoooa 

O^ltO-ROnOT 

O«TTO>Mq0ll 


1 

1 


nUIOFlSHITCH SHOE 
GUIOFiSelTCH SUnE 
cuioFtSHiTCM uine 


784 80 
28 4 80 
78480 


04330-80006 

0433(^80007 

lH330*t00M 


aio 


oatto-aoooa 

Mi)o-7nooa 


1 

1 


Hoaeo atsviSHtrcH iNTfacnNNFCt is 330A/8| 
aruanifii aw ec 


78480 
284 »0 


8 

04130-60004 

04S30-7U004 


aioji 


, 










aioja 

aioj* 


l74l>7tlT 
l?«l-?tl 1 
irat-ZTi 7 


4 


coNNCCfneiMtiin shitch 
rnNNfCtnaiNM Tt switch 
cdNNftTnRiitii ri Snitch 


78480 

78480 

28480 


1741-7317 
1241-7117 ^ 

S24I-2II7 


aioja 

aioat 


I2ai-7T| 7 
W40-0I09 


1 


cmmcTnitiNuiri switch 
cnNNfCTomis cnwracTS 


78 480 
28480 


1741-2117 

4060-0104 


ail 


oatto>aoo^« 


4 


anaan assviswircH iNTfacrwNFCi issaOBONLY) 
SAME AS 0633(Sg0aO6 (A10» EXCERT J1 J.3.4.11251 2317) 


284 80 


04 330-60074 


ai7 


M])(>>a0079 




Riiaen assviswiTCH intprconwct issaoeoNLYi 
SAME AS 06330«006 tAKH EXCErr JI.2.3,4.0261-2317) 


78480 


0433O-6U074 


at) 


«no-aao?9 




gnaHii assviswircM intfrccnwct (option ooi 

SAME AS AI2 ONLY) 


78480 


03330-60074 


aia 


MTtO-aOO?4 

04770-70(124 


1 

1 


(UMBO aSSVlBENOTE IwrFBCTWMFCT IS330A/BI 

•naans (Haw ec 


78 4 80 
78480 


04330-60024 

04330-20024 


aiaji THRU 

aiaju 






NOT a SSI UFO 4 






aiajiT 


1740-1096 


1 


CnNNFCTTWlMF BFair HniMTINn 

« 


77741 


78 JBI44-I 




0 




n 

* 


i 





See introduction to thii aectlon for ordering information 
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^ Models 5330A/B 


Replaceable Parts 


Table 6-1.- Replaceable Part^ (Continued) 


^ , 



Reference 

Designation 


HP Part Number 


Qty 


Description 


Mfr 

Code 


Mfr Part Number. 








CHASSIS PARIS pim 3110k26 iniESS 












OTHARHISF M17FO. 


















r.i 


OIM-SMT 


2 


ClFxn CP0 2 I 0.003 «IF 20S 230VAC 








21 lO-OJd? 


1 


PliSFt0.30A 2309 SlllM-R((tH (tISV OPERATION! 


73R13 


9I1.300S 


f- 1 


2110-0201 


' 1 


FIKFt0.23A.2 30V SL0-«0 1230V OPERATION) 


71400 


MOt-l/4 f 


Jl THRU ^ 






s 




• » 


ja 






NDl ASSIONFO 






JR 


i?RO-onaa 


4 


CONHPr.lRRIRNC 


02660 










cnNNFr.rnRtBNC 


02660 


l[-22l-1020 


Jl 1 


l2R0-mi» 


7 


cnNNFcrnAiMtC 


243)1 


2AJ6 I2R-I 




1291-0066 




CONNECTOR:FEMALE 36-PIN MINAT 


2B400 


1281-0066 




9(4<M)n6 




COIL.FXO RF 22 UH 10% 


90600 


9140-0116 


Cl 


IRRR-OnAl 


2 


ISTNlSI NPN 


RADI 




ai 


2IU0-2AR6 


2 


RtVAR COMP 1 HEOnHH 13t lOClOO 1/4H 


2B4BQ 


2100-2636 


R2/S2 


2tOO-2AAt 


2 


MIVAA ClIMP 30K OHM 201 1 IN 1/26 H/SPST 


2B4B0 


2100-264^' 


&l IPWRI 






(pnaFRl PART (IF4RI. 






(PRESET) 






IPRFSFTI PART OF R2. 






(RESET) 


1101-1216 


. 1 


SHiTtMiPiiSHRiirroN spsr (reset) 


•21BR 


BS-1094 f J' 


S4 (START) 


T101-I2I6 




SHITCHIPIISHRUrTIIN SPST (START) 


A21BR 


aS-1014 


S6 (STOP) 


1101-1216 




-SMI TCHIPUSHRIITTON SPST (STOP) 


B23AR 


6SrlO)4 ^ 


SA (1IS230V) 


3101-1214 


1 


SHITCHlSLIOF OPOT |lt6-230VI 


- •23BR 


116-1242 


•>T (INTEXTI 


1IOI-14R3 


1 


SHlICHtSlIOF OPnr NINIATURF lINTEXT) 


7B4IIB 


SS-RI-1 


sa INI 


1IOO-i20R 


4 


SHl.TCHt THIMRHHFFI *3 NnOlHF ASSV (N) 


2B4B0 


9100-1209 


SR (Lli 


MOO-320R 




SMITCHlTHUMRHHFFt .3 HnOIILE ASSV (LI)' 


2B4BU 


9I0O-120R 


SIO (Ul 


3100-3209 




SvIlCHITMIMUHFFl .3 HOmilf ASSV (L2) 


2B4B0 


9100-1209 


Sil IRI 


3100- 32 OR 




SMI rCHiTMIHWHPFL .3 HnnilLF ASSV (R) (OPTION 


2B4B0 


1100-9209 








m ONLY) 






n 


9100-2711 


1 


TRANSFmMFHIPIMFR 


2a4«o 


9100-2717 






1 


CARIF ASSVtAC PIlMfM CORO 


70R09 


KH-7J61 


KWf 


1231-2337 


1 


SnCRFll 3-PIN KAIF POHFR RFCFPTACIF 


a21RR 








2 


FUSENmOFRlCITHACTrW PUSl TYPE 


73R13 


942014 








HISCFliAWniK 








0333(^40001 


1 


HINOnW 


2B4B0 


031)0-40001 


• 


032I6-400R 


1 


RAniiMitr.oNMtcrnR 


' 2B480 


03216-4096 




00140-61402 


1 


KWW ASSVllU.AO(.FiTUS ( H(WI/. 


2B4P0 


00160-67402 




3040-0170 


3 


cuiDEiPi ir.-iN PC anARO 


2B490 . 


3940-0170 




0^310-40003 


' 


SnCKFTiCONNPCTnR 


2B4B0 


03990-40001 




03110-60040 


1 


' RITtRACa NniNTIHi; 


fa4«o 


06)9'}-6a040 


/ 


2170-0012 


2 


SCRFHlSSl FIAT HO PHI OK 6-92 A 1/4 


2B4B0 


2979-0012 


1 


2310-0047 


4 


SCAEMtPAN HO Pnil OR 1-32 X 0.49t« 16 


00900 


(160 


RACK 1 


3020-0706 


1 


RRACKFrilPPT 


294B0 


3020-0706 


MOUNT \ 


3020-0707 


1 


RlACAFTlRICNl 






«.T / 


03243-6022 


1 " 


ASSVtfKTPNOEA BOARO 13 PIN 


26490 


06249-6022 


1 ■ 


03110-40003 


1 


STRIPtPlUFH 


264 PO 


0311(^40009 




03110-R0007 


- 1 


lABFt 


26460 


06)3 0-90007 




(1100-0042 


1 


SPACFRiPOSI TVPF 0.494" 16 T 


76634 


2437t626 * 




U312fr-00004 


1 


INSlMAlnR 


26460 


06V6-00006 




03110-60013 


1 


CABIFlHNC INPUT T 


26460 


09910-60099 




03110-60016 


' 


CAHIFIPOUPR IMPlir 


26460 


099)0-40096 




10301-6001 


1 


CARIF ASSTtHNC-BNC 


26>460 


10909-6001 















Srr iniroduL'Uiin to this uctlon for ordering information 
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Models 5330 A/ B 



Swtion VI 
Rt'placeable Parts 



Table 6-1. Replaceable Parts (Continued) 



Reference 

Designation 


HP Part Number 


Qty 


Description ' 


MU 

Code 


Mfr Part Number 


, 'm- 

V-- 


. 1 ' 
i 

> 

1 




orriON 001 &330a/b w Switchi 

IWett Top Pm4 Trim 0633000008 lor 6330A w>d - 
06330000» (Of 6330B 

Add Top Ptrwl Trun 0633000008 lor 6330A «rtd 
0633080030 for 63308 

Add A Switch $1 1 3100-3308. 

Add Switch IrtMrcorwwct Awy AI3 0633080036 cortptitnt 
of Jl through J6 1361-3317, PIA/B l6Pm Coniwctor 
S060010B, end 06330-30006 BIwik Bowd 
OPTION 003 6330A/8 IHEMOTE PROGAAMMABLE 
NSWITCHI 

OMc^ Blwk CoruiKtor Coew 0633000030. 

OMtt Switch Innrconrwct Amy A100633080005. ' 

Add Switch Inttrcomwct Amy AID 0633080036. comitiiAg 
of J3 through J6 1361 331 7. BUnk Bowd 0633(730005. 
gndR*moMCMMA«v 0633080034 Th« RwnoM 
Awy corttiiB of 34 Pin Comoetor J16 (on rwr pencil 
1 36 1 8303 end two 1 6Pio Cormcctort 608001 1 6. 

For J16, UN meting connector 1361-0363 

OPTION 003 6330A/B (REMOTE PROGRAMMABLE 
fl FUNCTION) 

Oeleto Blenk Connector Cover 0633080030 

Add Remote CeM'AHv 0633080034 
The RemoM Ceble Atey contift* of 34-Pin Connector JI3 
lorteeer penel) 1361-0^3 end iwd 16-Pin Connedon 
608(70116. For JISuNmetmgconnector 1361-0363. 

OPTION 004 63308 ONLY (REMOTE PROGRAMMABLE 
LI AND L3 SWITCHES) 

6elete two Blenk Corvieetoc Coven D6330-00030. 

Delete Switch Inwconnen Amy A1 1 end A13 0633080036 

Add Switch Interconnect Amy All end A13 06330 60037, 
comMing of Jl throu^ J6 1361-3317. Blenk Boerd 
0633(730006. end RemouCebi^A»v 0633080034 
The Remon Cable Any umiduof 34-pm Cormeciw J14 
or Jiei361-0362end two 16-PmConnectort 60608116. . 
For J14 or J16. UN meting connector 1361-0363. 

t 


- 


■4 
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Models 5,TWA/B Section VI 

Replaceable Parts 

. Table 6-2. Manafacturers Code List 



MFB 








/IP 




MANIlFAr.TllRM NAMF 

i 


\, 


AOORFSS 


cnnF 


^ocoo 


0.1. A. r.OMFUIN 




ANY SIIPPI IFR nF II..3.A. 




UOSSl 


SAAr.AMii FiFCTAir cn.pir.KFNi niv. 




Pir.KFNS. s.r. 


29671 


01171 


At 1 FN riRAni Fv r.n« ) 




MIInAOKFF. UfS. 


9 3204 


5I7QS 


TFKAA INITRIHFNTI IW., 1FM | mNDUCTnA 


rnMonNFNTS ni,v. 


nAllAR. TFX.' 


79711 


J7fi'e0 


AMpHF^m rORP. 




RROAOVIFW. III. 


60193 


0471 1 


Mrinh-iiA SFHif.nNnuf.rnR PRnn.iNC. . 




PHOFNIX* ARI7. 


H900R 


077FT 


■ FAmr.Hiio CA9FSA f. iNU. riiRP. 3FMtr.nNiMjr.rnR niv. 


MOUNTAIN VIFW* CAI IF.V 


‘^4040 


0ARC6 


r..F. rn. miniaturf i amp ofpt. 




riFVFI ANn. OHIO 


>*ii? 


1 ?040 


AAThMAi SFMirnNmH.TnR rnsp. 




OANAURV. CONN. 


06A10 


1 


ITT SFMirnNnnrTnR niv. itT roRP. 




H. PAl M BFAC.H. Ft A. 


11401 


74951 


iPFf.iAiTv rnNNFf.TnR C'l. Inc. 




INn lANAPnt IS. INO. 


4622 7 


777^1 


spFr.rAi ITIFS MFO. ro. int. 




HRIOGFPnfiT. CONN. 


06601 


7S4S0 


HFNlFTT-PAr.KARn TO. rORPORATF HO 




YOUR NFARF3T HP OFFirF 




S6 7R9 


SPBAr.ijF Fifr.TPir rn. 




N. A0AM3. MASS. 


01247 


70901 


AFI DFN rriHP. 




CHICAOn, Ul. 


60644 


71400 


FMdlMANN MFO. HfV. MC r.RAW-FniinN TO 




ST. 1 runs . 7<n. 


61017 


717R9 


riNr.H MFo. rn. niv trh inc. 




FIX GRHVF VlltAr.F. Itt. 




77116 


>iFr.TRn MnrrvF mft.. rn. inr. 




wm IMANTir.XnNN. 


06276 


779S7 


FRiF TFr.HNfM nr.if.Ai pnnn. inc. 




FRIF. PA. 


16912 


799IS 


ilTTFIFlIlF INC. 




OFS PI AINFS. It! . 


60016 


76S94 


OAF MFo. cn, niv. nA< FiFr.THn/NFnri 


roRp. 


CRYSTAL lAKF. lU. 


60014 


’ 7A4SS 


STAOKPOIF TARHON rn. 




ST. MARYS. PA. ^ 
MnftRISTCWN. N.J.\ 


19857 


soon 


MFpf.n niv. sFSSinNi ri ncK rn. 




07960 


HOI 31 


FiFcrunNir tNonsTRiFi ASincuTinN 




WASHlNGTnN O.C. \ 


20006 


H73S9 


smi TrnrPAFT inc. . 




CHICAftO, itr. \ 


60610 


A 1394 


RowRnuftMi ropp. fift-t. comp, niv. 




PI AINSFIFin. N.J. \ 


0 7061 


914IA 


RADin MATFRIAI S T.O. 




CHICAGn. III. \ 


60646 


93134 


MFTHiinF MFr.. CO. 


y 


RPlilNr. MFAnOWS. Ill .\ 


6000R 


99A00 


nFI FVAN FlFf.TPr'NICS 009 P, 
1 


F. AURORA. N.V. ^ 


14092 












/ 










1 


- 


p 








:ik\ 
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Models S33QA/B 



^ Section Vb 
Options a1)d Manual Changes 



OPTIOIH^^ 



* SECTION VII 



'AND MANUAL CHANGES 



7-1. OPTIONS 

7-2. Options 001 through 003 areiavallable for 5330A 
models and Options 001 through Q04 can be installed 
on 5330B' models. 

7-3. Option 001: ProMt -Off sot |R Switch) 

7-4. Option 001 consists of an additional 5-dlglt 
thumbwheel switch, interconnect board, and hardware. 
TbSiR switch allows for offset counting with any num- 
^ber from OOdOO to 999M. The counter will reset to 
^^the value entered on theRswltchand commence count 
from that value. A schematic diagram of option 001 
is shown in Figure 8-18 and Table 6-1 lists the ad- 
ditional parts. 

7-6. Option 002: Romoto Programmobio 
N Switch 

7-6. Option 002 consists of a rear panel 24-pln con- 
nector J15 and an interconnecting wire harness. This 
option allows remote programming of thg N switch 
value from 00000 to 99999. When remo^T program^ 



ming is us^ the front panel N switch should be set 
to 00000. liible 7-1 Itots the interconnections and 
Table , 6-1 lists the. parts. / . 

7-7. Option 003: Romotow|^rammoblo 
R Switch 

7-8. Option 003 consists ol a rear panel 24-pin con- 
nector J13 and an interconnecting wire harness. This 
option allows remote programiAing of the R switch 
value from 00000 to 99999. When* remote program- 
ming ih used, the frtmt paneli^ switch should be set 
to 00000. T^ble 7-2 lists the interconnections and : 
Table 6-1 lists the parts. 

7-9. Option 004: Rambta Programmable 
and L2 Switches 

7-10. Option 004 consists of two .rear panel 24 -pin 
connectors J14(L2), J16(L1) and- two interconnecting 
wiring harnesses. Thin opUon allows remote pro- 
gramming of the LI and L2 switches from 00000 to 
99999. When remote programming is used, the front 
panel L switches should be set to 00900 . Table 7-2 
lists the interconnections and Table 6-1 lists the parts. 





Section VII 

Options and Manual Changes 



Models 533QA/B 



Table 7*1. Option 002 Remote Programmable N Switch Wirlni^ 



Remote N Connector 
Pin No. 


























































































Models 5330A/B 



. Section VII 

Options and Manual Changes 



Table 7-2. Options 003 and 004 Remote Programmable Wiring 



Remote Connector 
Pin No. 




^Special order only 

















































































Section Vn 

Options and Manual Changes 

7-H. MANUAL CHANGES 

7*12. This manual aivlies directly to 53S0A/B 
models with serial prefix 1224A. 

7*13. N«w«r Inttnimdnts 

7-14. As changes are made, newer instruments 
may have serial prefixes not listed in this manual. 
Manuals for these instruments will be supplied with 
an added "Manual Change" sheet, the sheet is 
missing, contact your nearest Hewlett-Packard Sales 
office listed at the back of this manual. 

7-16. Oldwr Instrumnnts 

7-16. To adapt thlsmanual to Instruments with serial 
prefixes below 1224A, refer to Table 7-3 and make 
the specified changes to this manual. 



Table 7-3. Manual Backdating 



IF YOUR INSTRUMENT 
HAS 

SERIAL PREFIX 


MAKE THE FOLLOWING 
CHANGES 
TO YOUR MANUAL 


1144A (5330B) 


1 


1140A (S330A) 


1 t 


984A (9330B) 


1,2 ■ 


1108A (S330A) 


1,2 


984A (5330A) 


1,2,3 


96^(S330A) 


1, 2,3,4 


948 (S330A, S330B) 


1.2, 3,4, 5 


928 (5330A, S330B) 


1,2, 3, 4,5, 6 



Change 1 

• . 

« ; Page 1-3, Table 1-3, Print Command Specification: 
Change 35ps to 45ps to "ISps to 20ps". 

Pages 6-5 and 6-6, Tid)le6-1, for both A 1 as -Cr 
sembUes (05330-60008 and 05330-60007): 

Delete AIQIO and descr^tlon. 

Add A1R30 0683-5115 R: FXD COMP 510 OHM 
5% 1/4W. 

Change part no. and value of A1R18 to 0683-2225 
R: FXD COMP 2. 2K OHM 5% 1/4W. 

Delete A1R31 and description. 

Delete A1R32 and descr^ticm. 

Page 8-13, Figure 8-8, A1 schematic: 

Replace Figure 8-8 with Figure 7-2 (schematic 
for A1 series 984). Replace component locator 
with Figure 7-8. 

Page 6-12, Table 6-1; “■ 

Delete A5CR9 and description. / 



ModeU 5330A/B 



Page 8-25, Figure 8-13, A$ schematic: 
Delete A5CR9 and connection to IC7A(1). 
Draw a'connection with pin N to IC7A(12). 
Change series number 948. 



Change 2 

This change established new colors for cabinet 
parts. Instruments with series prefix 98Wnd be- 
low have blue textured cabinets. R^lace d^rip- 
tions to Figure 6-1 with Table 7-4. 



Table 7-4. Cabinet Parts (Blue-Textured) 



ITEM 


DESCRIPTION 


^ HP 

PART 

NUMBER 


QTY 


1 


Front Panel 


05330-00003 


B 


■ 


Top Panel Trim 001 
(5530A only) 


05330-00009 


i 


■ 


Top Panel Trim 
(5330A only) 


05330-00008, 


■ 


■ 


Top Panel Trlih 
(5330B only) 


05330-00028 


1 


■ 


Top Panel Trim 001 
(5330B only) 


05330-00029 


■ 


H 


Bottom Panel Trim 
(5330A only) 


05330-00002 


■ 




Bottom Panel Trim 
(5330B only) 


05330-00001 


1 


. * 


Rear, Panel 


05330-00004 


1 


5 


Side Frame 


5060-0729 


2 


6 


Side Cover 


5000-0729 


2 


7 


Top Cover 


05325-00008 


1 


8 


Bottom Cover 


05325-00009 


1 


9 


Trim Strip 


5000-0050 


2 


10 


Foot Assembly 


50«0-0t67 


5 


11 


Tilt Stand 


1490-0030 


1 


12 


Rank Mount Kit 


06330-60037 


1 



Page 6-16, Table 6-1, Rack Mount Kit Breakdown: 
ChaAgV' 05330-40005 to 05326-40002. 



\ 
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Models 5330A/B 
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Options and Manual Changes 



Page S-S and 6-6 , Table 6-1, 05330-60007 and 
05330-60008: 

Change iMirt numbers of A1IC9 Uini A1IC13 to 
1820-0092. Note that the preferred part is 
1820-0729. 

Page 8-13, Figure 6-8: 

Change part numbers of A1IC9 thru A1IC13 to 
1820-0092. Note that the preferred part is 



This change affected the primary power circuits. 
Instruments with series prefix 968 (5S30A) or 948 
(5330B) and below do not have the lEC recommen- 
dations for primary power circuits. 



Page 6-4 , Figure 6-1, Bern 4: * 

Change partnumber of rear panel to 05330-00004. 

Page 6-16, Table 6-1:. 

Change fuses to: y 

FI 2110-0008 Fuse: 0.50 Amp slow blow (115V 
operation). 

FI 2110-0018 Fuse: 0.25 Amp slow blow (230V 
operation) . 



Figure 7-1. Primary Power Circuits for Series 
968 (5330A) and Series 948 (5330B) and Below 




Phge 6-14, Table 6-l( 

For assembly A9, indicate that 5330A models 
with serial prefix 948 have A9 boards with part 
number 05330-60003. This assembly is the same 
as 05330-60012 except for the deletion of CR2. 
For S330B models with serial prefix 948, 
05330-60012 boards were instated. • . 

P»ge 8-31, Figure 8-18; * ‘ 

For S330B models with serial prefix 948, 
change A9 part number to 08330-60003. Delete 
CR2. } . 



Page 6-16, Table 6-1; 

Change 36 to'3101-0033 Switch; Slide DPDT. 

Change W1 to 8120-0078 Cable Assy; Power 
Cord. 

Change XWl to 1251-0148 Connector; Power 
3-Pln Male. j 



Page 6-16, Table 6-1; 

Change part number 1251-2357 to 1251-0148. 
Change part number 2110-0202 to 2110-0008. 
Change part number '2110-0201 to 2110-0018. 
Change part number 3101-1234 to 3101-0033. 
Change part number 8120-1348 to 8130-0078. 

Page 8-29, Figure 8-14; / 

Change the primary power Input circuits as 
shown In Figure 7-1. / 



Replace Figure 6-13 component locator with Fig- 
ure 7-4. Replace Figure 8-13 schematic diagram 
with Figure 7-5. Change parts list In Section VI as 
follows; 

Change A5C2 to 0160-0165 C; FXD MY 0.056 UF 
10% 200VDCW. 

Change A5C5 to 0180-0229 C; FXD ELECT 33UF 
10% lOVDCW. 

Delete A5C8. 

Add A9R11 0663-1035 R; FXD COMPT lOK OHM 
5% 1/4W. 

Change A5R20 to 0683-1035 R; FXD COMP 470 
OHM 5% 1/4W. 

Change A5R21 to 0683-1015 R; FXD COMP 100 
OHM 5% 1/4W. 

Change A5R23 to 0683-4725 R: FXD COMP 4700 
OHM 5% 1/4W. 

Delete A5R25 through A5R27. 

Change A1R13 to 4700 OHMS and A1R15 to 22K 
OHMS. \ 
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; SECTION VIII 






CIRCUIT DIAGRAMS 


- 




n 

S’*!. ' This section contains the following: 






a. Schematic diagram notte.. 






’ b. Serf icing block diagrams including timing dia- 

grams, Figures 6-5 Uirough 8-7. 




• '' , 


c. Schematic diigrams and comment locators 
including t^ory of operation and troidDleshooting 
procedures. 


* 




d. Shaded 4treds on schematic tiagramt^ indicate - 
circuit board assemblies. All components within the 
shaded area are mounted oa that board. 




t- 
' ^ 

•J 

1 


t 

/!<*“ ■ ' 

.1 • 




1 s 
\. 

\ 







/ 



t 

V ' 

• ; . ' • 

■\ . \ 

>• *- 
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Figure S-1. Schematic Diagram Notes 



SYMBOLS 



FMONT PANEL 
REAP PANEL 

INTERIOR AND PC BOARDS 

WIPER MOVES TOWARD "CW” WHEN 
CONTROL IS ROTATED CLOCKWISE 

.POWER 4.INE GROUND 

CIRCUIT COMMON GROUND 

PLOTTING GROUND \ • 

CHASSIS GROUND 

KNOB CONTROL 
SCREWDRIVER ADJUST 



O T 

•• 

=!>-•• 
iCD^ N 

*=D^ N, 
:0- 



MAIN SIGNAL PATH 
FEEDBACK PATH 
TEST POINT 



EXCLUSIVE NOR 




A3S1SK2.1/2) 



SWITCH DESIGNATIONS 

SWITCH $1 WITHIN ASSEMBLY A3 

2ND WAFER FROM FRONT 
(A=tST, ETC) > 



REAR OF WAFER 
(F=FRONT) 



TERMINAL LOCATION (2^) 
(VIEWED FROM FRDNT) 











Figure 8-2. 5S8QA Top toterlor View 
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Figure 8-4. 5330B Top Interior View 
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SERVICING BLOCK DIAGRAMS 

The servicing block diagrams shown in Figures 8-5 
through 8-7 include timing diagrams, signal flow, and 
logic levels. The servicing block diagrams can be 
used to Isolate trouble to a fiarticalar PC assembly. 
When trouble Is Isolated to a particular board, refer 
to the applicable schematic diagram for additional 
troubleshooting information 
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A1 OPERATION 



BUFFER STORAGE UNITS 



AI receives -6421 BCD inputs at pins 7 through 10 of 
buffer storagounlts 1C2 through IC6. Two modes of 
operation can be selected, storage-on and storage-off. 
In the storage^off mode, pin 5 of the buffers is held 
low and the BCD data is fed continuously to the decoders 
and to the digital recorder output connector J8. The 
decoders receive -8421 BCD and J8 receives +8421 
BCD. In the storage-on mode, the BCD Inputs are 
transferred to the two outputs only when the transfer 
pulse arrives. When pin S is high, both BCD outputs 
are held (stored) until the next transfer pulse arrives. 
The transfer pulse is a low 5.4 psec pulse generated* 
at the end of gate time or manual reset. 



DECODERS 



BCD. to decimal converters IC9 through IC13 receive 
-8421 BCD inputs from the buffer storage units and 
supply low outputs to the corresponding elements of 
the display tubes. A low (s +2 V) to an element of a 
display tube will light the corresponding numeral. 
The remaining elements of the display tube will be 
high (s 90 V) to extinguish the corresponding numerals. 



Models S330A/B 

annunciatoA 

The LO, IN, HI, REM'T, and O'FLO drivers serve to 
light the neon annunciators whena high input is received 
at. the emitter of the driver transistor. For example,* 
when a high is receivedatAlPIC(lD), Q1 cuts OFF and 
DSl connects through an 82K resistor to +175 volts. 
TheGATE annunciator circuit consists ofQS, Q8, and 
DS4. During slow main gate times, QS cuts off for the 
duration of the- main gate opening. During fast gate 
tiroes, Q6holdsQ5ofl for aperiod determined byR17, 
R19, and C2. This extends (he'iamp on-time to allow 
a visible flash during fast gate times. The gate ex- 
tension is effective down to about 10 psec gate times. 
Below 10 psec, .the clrcuitmay not light the neon lamp. 
The print contmand one-shot Q4 and Q7, operates on 
the positive transition of the main gate pulse. When 
the malMste closes, a +5 V to OV, 35 to 45 psec 
print command is generated for use by fhe digital 
recorder. 

AI TROUBLESHOOTING 

To checkout and troubleshootAl, set counter controls 
for CHECK-F/MN mode with N • 1000 and M - 1000. 
Press START switch and check that 10^ display gives 
proper sequential 1 -second counts. Change M to IQO 
to give a 1 -second rate for the 10* display, then re- 
peat for each display tube. When a faulty digit or 
column is evident, press the STOP switch and use a 
logic probe to locate the defective IC. Since the IC's 
are mounted in plug-in sockets, like IC's can be inter- 
changed to confirm troubles. Waveforms forthe trans- 
fer pulse, main gate pulse, and print command are 
shown to aid in troubleshooting. 







All waveforms dc coupled through 10:1 divider probe. Center line of graticule is zero volts. 
Triggering is internal ac. 



Counter Controls: 

SAMPLE RATE 
FUNCTION . . , 
N Switch. , . . , 
MULTIPLIER . . 
STORAGE . . . . 



FAST CCW 
RATE - 
00010 
XI 
ON 
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A2 OPERATION 
INPUT ATTENUATOR 

Circuits associated with K1 through K4 receive input 
signals from the front or rear panel INPI^ connectors. 
Control line li^ts connect to P6B(7, 11, and 10). 

As ah e;^ple of dperation, when the front panel ‘ 
ATTENUATOR is set toXlO^i^ enei^izes to connept 
R23and ClOin series with the iir^t signal. The front 
panel AC*DC Switch c<mtrols K4 which switches C12 
in or out of the signal path. 

DECADE COUNTERS 

Input signals to be counted are received on P6B(6). 
When a maingate pulse at P6B(S) drives ICIC(IO) high, 

- the input signal drives oAe-shot MV Q} and Q4,. The 
one-ahpt provides niegative-going .7)01568 to decade 
(C4<13)i The decades provide a divide>by*ten outi)Ut 
\.at pin 4 to the following decade. 'Each depads also 
^suppliSs a 4>llae -8431 BCD output to A1 vt& JIA, B, 
'‘and C. Tabid 8-1 shows the deeade counter truth table. 
The reset pulse at pin 6 of the decades is a positive-, 
going pulse sui^Ued at the end of sample rate tipie. If - 
the decades fill (i«6*> reach a count of lOOjbOO) 
during the gate tinie, a low output pulse Is supplied 
from ICB(4) ta IC2D(13). When oferflaw occurs, 
ICID(ll) goes high to turn bn the Q'FLO lamp on Al. 

91 inverts the output of iC3D(n) to supply alow over- 
flow output to remote output connector ^12(18). Enr. 
instrum ents with Option OOl, preset lry>uts are received 
from the R switch at pinS; 7 through- lb of decadeslC4 
through' 8. The R switch provides 4-Une, -8421 BCD 
inputs to preset the decades when the preset pulsb 
occurs. When the decades presrt, theo^^set to the 
/ R swftch setting and countii^ -starts from t^at value.. 



Table 8-1.' PreSpt Decade Counter. Truth Table 



Digit 
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)uUMt Pin Number 
fHo Decoder) 
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- c • 
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H - HIGH'(> -^3 V) 

L » LOW (< +0. 5 V) 
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N PJRE8ET DECADES AND OOOOl PETECTOR 

' P.' 

1C84 through IC28 form a preset down counter- Input 
signals are received at P6A(2) and connect through the 
N input one-shot to the preset down counter, N 
input one-shot is enabled when a low ipain gate signal 
is received at .P6B(5). N switch S8 supplies 4-llne 
-8421 BCD Inputs at pins 7 through 10 cd preset de- 
** cades IC24 through IC28. When a preset pulse Is re- .. 
ceived at pin 6 of the decades, 'the decades preset to 
the N switch setting and down courting sUi^ts frotn 
that value. When the^decadb'tiCD outputs (pins 1, 2, 
15, 16) reach 00001^ IC23(8) goes low to disable the 
input one-shot and enable the output one-shot. The 
output one-shot provides a high output pulse toJ12{32)‘ 
and also drives the reset circuits IC22C and 21B to 
preset the decades. 

A2 TROUBLESHOOTING 

INPUT ATTENUATOR 

To check relay control lines, use a logic probe and 
check for lovrcontfol sigpal atP6B(7)forXl, P6B(l2) 
for XIO, F6B(U) for XlOO, and P6B(10) for DC. To 
check proper relay closures, connect ohmmeter across 
relay contacts (on component side of A2) and set 
ATTENUATOR switch to corresponding setting (XI for 
Kl, XIO for K2,' stc.*)^ 

DECADE COUNTEfiS 

To check^ and troubleshoot A2 courter circuits, set 
counter controls for PHECK-F/MN mode with N » 1000 
and M« 1000. Press start switch and check that 10^ 
display gives proper sequential counts. Ch^e M to 
100 to give a 1-Kecond coupt rate for the 10^ display, 
then repeat for eaCh display tube. When a faulty digii. 
or column Is evident, press the STOP switch and use 
a logic probe and Table 8-1. to isolate trouble tb the 
defective IC. Since the 'IC's.arb mounted ln^p]^-in 
sockets, like IP's can be interchanged to ,obiiflrm 
troubles. WsYefonris for the decade outputs, reset 
pulse and main gate pulse are shown to aid in 
troubleshooting. 



* N PRESET DECADES AND QQ^01 pETECTOR 

4 ^Jo checkout and troubleshoot these circuits, setcoun- 
vMer controls for chqck F/MN mode with M«1 and N = 
100,000 ^N switch toOOOOO). Using logic prope, check 
preset inputs to IC24 through IC28 to -ensure that N 
switch and Mtch Interconnect Board Alb are OK. 
Using logic probe, check pin 5 of IC24 through IC28 
A for pulse train output, then check IC23(8)' for 10, Hz 
outtrat. Check IC22(4) for 10 Hz output. When an im- 
proper output is evident, llkelC's maybe interchanged 
’ to confirm troubles. . 
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^ . 2 V/cm 4- Slope 
10 Ms/cTO 
N « 00010 - 



1 fis/cm 
N'> 00010 



All waveforms dc coupled through 10:1 divider 
probe. Center line of graticule Is zero volts.. 
Triggering Is Internal ac. 

Counter Controls: 

SAMPLE RATE FAST CCW 

FUNCTION RATE 

ATTENUATOR CHECK 

N Switch see waveforms 

MULTIPLIER XI 

STORAGE ON 



^ .2 v/cm -Slope 


^ . 2 V/cm -Sloiie 


. 2 Ms/cm 


10 fxs/cm 
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Ns; QOOlO 
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0 . 2 y/cm -Slop# 
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^ A2 COUNtER ASSEMBLY (ossso-sooii) (note i) ssxia only 

~ ■■ to display assembly A< ; . 



NOTES 



1. REFERENCE OESIQNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. AOO 
ASSEMBLY NUMBER TO ABBREVIATION 
FOR COMPLETE DESCRIPTION. 



SHIELD 
MS. GROUND 
115 TO 
A4(2I 



t. UNLESS OTHERWISE MOICATEO: 
RESISTANCE IN OHMS, 
capacitance in PICOFARAOS; 
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A2 OPERATION 
INPUT ATTENUATOR 

Circuit associated with K1 through K4 receive input , 
signals from the front or rear panel INPUT connectors. 
Coittrol line inpuU connect to P6B(7, 12, 11, and 10). 
As an example of operation, when the front panel 
ATTENUATOR is set toXlO, K2 energises to connect 
R23 and CIO in series with the irgiutsighal. Theft’ont 
panel AC>DC switch controls K4 which switches C12 
in or out of the signal path. 

DECADE COUNTERS 

Input signals to be counted are received on P6B(6). 
When a main gate pulse at P6B(5) drives ICIC(IO) high, 
the input signal drives one>shot MV Q3 and Q4. The 
one*shot provides negative*going pulses to decade 
IC4(13). The decades provide a divide-by>ten output 
at pin 4 to the following decade. Each decade also 
supplies a 4-line -8421 BCD output to A1 via J1 A, B, 
and C. Table 8-2 shows the decade truth taUe. The 
reset pulse at pin 6 of the decades is a positive going 
pulse supplied at the end of sample rate time.' If the 
decades fill up (1. e. , reach a count of 100,000) during 
the gate time, a low output pulse is supplied from 
IC8(4) to IC2D(13). When overflow occurs, IC2D(11) 
goes high to drive 1C20<0) high (see sheet 2). IC20 
provides two overflow outputs, a high at pin 16 to light 
the O'FLO lamp on A1 and a low aC pin 15 to supply a 
remote ouilput at J12(13). 



N PRESET DECADES AND 00001 DETECTOR 



IC24 through 1C28 form a preset down-counter. Input 
signals are recelvedatP6A(2)andco«mect through the 
N input one-shot to the preset down-counter. The N 
input cme-sbot la enabled when a low main gate signal 
is received at P6B(5). N switch 38 supplies 4-llne, 
-8421 BCD inputs to pinsTthroughlOof preset decades 
IC24'throughlC28. Wheh, a preset pulse is received at 
pins 6 of the decades, thedecades preset totheN switch 
settingand dovpi-countlng starts from thatvalue. When 
the decade BCD ou^uts (pins 1, 2, 15, 16) reach 00001, 
IC23(8) goes low to disable the input one-shot and enable 
the ou^t one-shot. The output one-shot supplies a 
high output pulse to J12(32) and also drives the reset 
circuits IC22C and 1C21B to preset the decades. 



A2 TROUBLESHOOTING 



INPUT ATTENUATOR 

To check relay control lines, use a logic probe and 
check for low control signal at P6B(7)forXl, P6B(12)- 
. for XIO, P6B(11) for XlOO, and P6B(10) for DC. To 
check proper relay closures, ccMinect ohmmeter across 
relay contacts (on component side of A2) and set AT- 
TENUATOR switch to corresponding setting (XI for 
Kl, XIO for K2, etc. ). 



• Table 8-2. Preset Decade Counter Truth Table 



Digit 


Output Pin Number 
(To Decoder) 


D 

(2) 


C 

(1) 


1 

B 

(16) 


A 

(15) 


0 


H 


H 


H 


H 


1 


H 


M 


H ' 


L 


2 


' H 




L 


H 


- 3 


H 


k 


L 


L 


4 


H 


L 


H 


H 


5 


H 


L 


H 


L 


. 6 


H 


,L 


L 


H 


• 7 


H 


L 


L 


L 


8 


1* 


H 


H 


H 


6 


L . 


H 


H 


L 



H = HIGH (> +3 V) 

■ L * UOW .(^+0. 5 V) 



For Instruments with Option 001, preset inputs are 
received from the R switch at pins 7 through 10 of 
decades. IC4 through IC8; The R switch provides 4- 
line, -6421 BCDinputs ta preset the decades when the 
preset pulse occurs. When the decades preset, they 
preset to the R switchsetting and counting starts from 
that a^alue/ o 



DECADE COUNTERS 

To checkout and troubleshoot A2 counter circuits, set 
counter controls for CHECK- F/MN mode with N & 1000 
and M s 1000. Press start switch and check that 10^ 
display gives proper sequential counts. Change M to 
100 to give a l-second count rate forfithe 10^ display, 
then repeat for each display tube. When a faulty digit 
or column is evident, press the ||rOP switch and use 
a logic probe and Table 8-2 to isolate trouble to the 
defective IC. Since the IC's are mounted in plug-ln 
sockets, like IC's can be interchanged to confirm 
trouUes. Waveforms for the decade outputs, reset 
pulse, and main gate pulse ai;e shown to aid ip 
troubleshooting. 



N PRESET DECADES AND 00001 DETECTOR 

% 

To checkoutand troubleshoot these circuits, set coun- 
ter controls for check F/MN mode with M - 1 and N = 
100,000 (N switch to 00000). Using logic probe, check 
preset inputs to IC24 through 1C28 to ensure that N 
switch and A 10 are OK. Using logic probe, check pin 
5 of IC24 through IC28 for poise train outinit, then 
check IC23(8) for 10 Hz output. Check IC22B(4) for 
10 Hz output. When an improper output is evident, 
like IC's may be interchanged to confirm troubles. 



) 
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W .2V/cm-Slope 
. 2 Ms/cm 
N« 00000 



. 2 V/cra -Slope 
10 Ms/cm 
N- 00010 



. 2 M*/cm - Deldy 
N » 00010 



N « 00010 



y 

Mo<leU 533QA/B 



2 V/cin -Slope 


# * .2V/cm -Slope 


i Ms/cm 


10 /isec/cm 


N o 00010 


N « 00010 V 



SAMPLE RATE . . . . 
FUNCTION. 

ATTENUATOR 

N Swlttsh 

MULTIPLIER . 
STORAGE 



. FAST CCW 
. RATE (except#) 
. CHECK 
. S96 waveforms 
. XI 
. ON 



. 5 ^sec/cm 
N = 00001 
L2= 00000 
LI » 00001 
F/MN CYCLE 
Press START 



All waveforms dc coupled through 10:1 divider probe. 
Center line of graticule is zero volts. Triggerii^ is 
Internal ap. 



Counter controls: 












Section VIII 
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NOTES 

I nnnftcc ocsi«natkms within this 

*$SCM»LT MC ABSRCVlATeO AOO 
AftMiMLY NUMKS TO AMNCVIATION 
PON ocMHctc OCSCNIPTION 

t UNLCSS OTHCNWIW W04CATCO: 
NCIIITANCE m ohms, 

CASACITANCE in mcopaaaos. 

3* AVAIMABLE ON SAECiAl «N0CS PON •> 
0« 7- 0l6lT DISPLAY 



CYCLE 

=,FNOM 

A9(N). 



JI2(II) 



THRU 



J7<B5> 



RE9E^ 

FROM BS 

AB(B) 

^/75V' AlO 

FROM 



FROM 

A7 

NC 



AI3. 

AI4 

A4 



-N INPUT 
FROM A2 

AS(H) 




MUO 





PART OF A2 COUNTER ASSEMBLY (0S33O-*O023Mnote i) B330B only 

TO DISPLAY ASSEMBLY Al , — 






iciroir) f . iGircoA) 



^s./y 



xciac(M) 

ICRiatBI 



1CI4MB) 

tci4c(m 






0*00 — 

^IR>PLOP 

1/4 

ICtOttI * 10-0064 

i— icttlij 



MAIN 

GATE 

CONTROL 

FROM 

A9(S) 



GATE 

LIGHT 

TO 

AIPKAO 



•i-N OUT 
TO A9(A), 
JI2(S2) 
THRU 
J7(BI2) 



COUNT 

INPUT 

FROM 

ASM) 

XI FROM 

AB{A). 

JI2(27). 

THRU 

J7(82) 



XiO FROM 

A9(S). 

JI2(6) 

THRU 

J7(AI0) 



"oooor 

DET 

TO 

AS(4) 



45./V 



•tO-0070 

.*00001" 

OtnCTOR 



XlOO FROM 
A9(2). 
JI2(7) I 
THRU 
J7(AI2) 



45./P 



' SIGNAL 

BI4 OUTPUT 
TO 

I A4(l) 



SHIELD 
813. GROUND 
BIS TO 
A4{2) 



AC^ FROM 

A9(6) 

JI2(B) 

All 

J7(AI4» ®" 



FROM N SWITCH SB 



ecB 

4.T 


;r2i . 

t.7M ' 


CCIO 

4.7 


RtS 

IJM 


















CCB < 

9to : 


RES , 

90K ’ 


ECU ' 
12 


;!L 





Figure 8-10, Counter Board A2 (5330B Only) 
Sheet 1 of 2 
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Sectiun Vin Models 5330A/B 

Circuit Diagrams 



A2 OPERATION 
COINCIDENCE DETECTORS 



^ A2 TROUBLESHOOTING 

COINCIDENCE DETECTORS 



These circuits receive -8421 BCD Inputs from A2 
decades and -8421 BCD from the LI and L2 switches. 
When the decade count equals theLswitchsettlng, the 
input pairs ter each exclusive NOR gate will be either 
both high or both low resulting In a high NOR gate out- 
put. When all four of the six-input AND gates receive 
all high inputs, a high coincidence pulse output Is 
supplied to latching FF IC18A and D or IC19B and C. 

When the count is below LI and L2, IC19D(12) and(13) 
are high which drlveslC19D(ll) and IC20(7) low. With 
transfer and IC20(7) low, IC2Q(3) Is low and IC20(4) Is 
high. This lights the LO anhultelalor light and pro- 
vides a low output to the remote connector J12 bn pin 
12 . 

Assume that LI switch setting is lower than L2 setting. 
YV'hen the count Is equal to LI, IC16D(11) receives a 
high pulse to drive IC18D(13) low. Since IC18D and 
IC18A form a latching FF, IC18D(13) will remainlow 
after the coincidence pulse returns to a low state. 
When IC16D(13) is low. IC19D(11) and IC20(7) go high 
to turn off the LO annunciator. With IC19A(3) and 
IC20(6) low, 1C20(2) goes high to light the IN annunci- 
ator and IC20(1) goes low io provide a remote Indication 
atJ12(31). 



Uslngtheln-cablnetperlormancecheck, check that HI, 
IN, and LO annunciators Indicate properly, If not, re- 
move IC20 and check that HI, IN, and LO annunciators 
all light simultaneously. If not, check A1 circuits. 
If annunciators light, replace 1C20 and use logic probe 
to check IC18, IC19, and IC20. 

Durlng^^the F/MN-HOLD mode, check ihat count stops 
on high limit set on LI and L2 switches. If the count 
stops on the wrong v,alue or doesn't stop at all, use 
the following L switch values to isolate trouble to the 
faulty IC. ^ 



Set L Switch to* 



0007031 

0008031 

0070041 

008008/ 

070030 \ 
080030/ 

700040 \ 
800080/ 



ICIO IC14 

ICll IC15 

• 

IC12 IC16 

IC13 IC17 



When the pount is equal to ^he L2 setting, ahigh coinci- 
dence, pulse drives IC16C(10) to a low state so that 
IC19C(10rdnd(9)ars both high. This causes IC19C(8) 
and IC20(10) to go low to give a high output at IC20(13) 
and a low output at IC20(14). The high output at 
IC20(13) lights the HI annunciator and drives IC19B(5) 
high. 

When the counter is IntheF/MN-HOlDmode, 1C19B(4) 
is high. When the count reaches the high L switch 
setting, i 619B(5) goes high and a low stop pulse is 
developed at IC19B(6). The stop pulse connects to A5 
to close the main gate when the decade count equals 
the high ll^it switch setting. 



*Note: First (MSD) digit is for instruments with slx- 
diglt special L switches. 



During the F/MN-HOLD mode, if the count does not 
stop on any setting, the output ofTClO through 1C17 is 
probably Shorted. First, Isolate trouble to LI or L2 
circuits by setting LI > L2 and check that IN light 
Illuminates. If trouble is In LI, replace ICIQ, ICll, 
and 1C12, one at atlmeandcheckforpr(^b».pperatlon. 
If replacing IClO through IC12 does not curethe trouble, 
change IC13. If trouble Is In L2 circuits^ check IC14 
through 1C17. 



FOUR-LINE BUFFER^TORAGE 



During the F/MN-RECYCLE mode, when IC20(13) goes 
high, IC2^(I) (sheet 1) goes high to drive the reset 
one-shot ^hich in turn resets the decade counters. 

Thus, during the F/MN-RECYCLE mode, thedecades 
count until the higher limit setting is reached, then 
resets to 0 and repeats the cycle. 

Table 8-3. Four-Line Buffer Storage Truth Table 



If coincidence circuits work properly but the annunci- 
ator or remote outputs are faulty, use Table 8-3 to 
isolate troubles to 1C20, annunciator drivers on A 1, or 
coincidence logic circuits IC18 and IC19. r 



Display vs Limits 


Input on IC20 Pin No. 


HlghOutputonIC20 Pin No. 


LowOutputoqIC20 PinNo. 


Remarks 


Low 


(7) Low 


4 


3 


Pins 1, B, 10, 14, 15 
are high. Pins 2, 5, 
9, 13, 18 are low ' 


In 


(8) Low 


'v \ 2 


i 


Pina 3, 7, 10,:T4, 15 
are high. PliiA'4, 5, 
.9, 13^ IHrh'llow . 


High 

(not overflowed) 


(10) Low 


13 

■ 


14 


Pins 1,3, 7^8, 18 
are high. PIm 2, 4, 
5, 9, 16 are low 


Overflow 


(rf) High 


. " , 16 


15 
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L 


rw 




"1 


r 

.1 . 


— 


' • i 


i: Ml 



^ . 2 V/cm -Slope 
5 fis/cga - Main 
. 2 Ms/cm - Delay 



W . 2 V/cm -Slope 
5 ixs/cm - Main 
. 2 fis/ciD>- Delay 



9 . 2 V/cm -Sldpe 

2 Ms/cm - Main 
. 1 Ms/cm Delay 



Q .2 v/cm + Slope 
2 Ms/cmf ^ 



^ . 2 V/cm Slope 
2 us/cm* • 



0 .2 V/cm + Slope 

2 Ms/cm ' 



0 .2 V/cm + Slope 

2 tiB/cm 



. 2 V/cip + Slope 
2 4a/cm 



All waveforms dc coupled through 10:1 divider probe. 
Center line of graticule Is zero volts. Triggering is 
Interal ac. 



Counter Controls 



FAST CCW 
F/MN CYCLE 
2 MHz at 100 mV rms 
00001 
XI 

00010 

00005 



SAMPLE RATE 
FUNCTION 
INPUT 
N Switch 
MULTIPLIER , 
LI Switch 
L2 Switch 
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OUT OUT 

TO JI2K2) TO JI2O0 
THRU jTttT) THRU JT(BI2) 



OUT 

TO JI2(29i 
THRU jnm 



IC7IO 



!€?<»•> - 

rc7(i) 



- FROM C2 SWITCH SIO THRU AI2 - 



TRANSTER 
FROM AMR) 



hart or A2 COUNTER ASSEMBLE (^9S0.;«002S) (note O 



O'FtO' 

OUT 

TO JI2(I3> 
THRU J7(B9I 



"o' FLO* 
LIGHT 
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HOLD FROM 
ABU41, JI2(9) 
THRU J7(A4) 



Fi^re 8-10. Counter Board A2 (5330B Only) 
Sheet 2 of 2 







A5, AU OPEhATION ' . * 

. *• . . ; /;■ ‘ 

^ A3 serves 18 the main lAVerconnecUng^ wlrtnif bcAr4 ' 

^ * for the counter. The’wtf Ing dlagr^ 4t right is- 

dflwnto represent thephyfical ^outof tMPCboard 
as viewed' fr^ the bottgn» of Instr^ent... The . 
diagram gives Immediate point-to-point ^^ring. For 
exam^sothe X14)'ATT^a^ control signal at AaP6B(12) 
comes from either A9(3) jr J7A(10). ti 

A3. A14 TROUBLESHPpTINQ 

/ ' A3 interconnects to Ali via a 3-sectlon pressure pin 

connector J7A, B, and C. The interconnect diagram ^ 
can be used to check continuitsr from the bottom of A3 ' 

*■5 board to the rdmOte connector J12. Likewise, con- . ? 

Unuity checks can bb made from J6A and B to circuit V ^ 

points on A2. , ^ • . ■* . ‘ i ' 

t .. . • . • . •if . ; ■ , , 
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A9 FUNCTION SELECTOR ASSEMBLY losaso-eooos) 



A2 COUNTER ASSEMBLY we330-600ii ow osaso-toozs) 



I * m m M M a f- m u. w u m S + t , X O j 

r ~ ^ ^ ^ ° ^ . 

iiiSslsistifSsiilsi 2 B ^ I fS 

' ^ S iiS H ^ Si; I ^ ^ Si;I^Ss I IlllliSf I sf 



S3bSi8B»SC ^ •- | 

I 2 S 4 9 •« 7 s • 10 H *2 15 14 ts 

iirmrifunM is ; 






A3 INTERCONNECT ASSEMBLY 

<OftS5O-6i0OO4HNOTE n 



I is* ll P’5 i ^ K * 
fl 9 |i>i'S^it;9 il l S i 



>A4 AMPLIFIER/TRIGGER ASSEMBLY 



-F5.tV,+ l75V POWER SUPPLY ASSEMBLY 



A8 “I2V.+ 12V POWER SUPPLY ASSEMBLY 



A5 GATE CONTROL ASSEMBLY 









A6 TIME BASE ASSEMBLY 



^T2 



AW REMOTE INTERCONNECT 
ASSEMBLY (0S350-60024) 




Figure 8-11. Interconnect Board A3 
Remote Interconnect Board A14 
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Section VIII, J \ 

(Circuit Diagrams 

A4 OPERATION . / 

Ampllfier/trlgger A4 receives input signals from the 
attenuator circuits on A2 vig J6A(1,4).' -Differential 
amplifier QIA, QIB, Q2, and Q4 connects to a con- 
stant current'source, The level control supplies 
a variable i3 volt reference to QIB gate to set the 
crossover point between the differential amplifier out- 
put and the threshold of the trigger circuit C13, R31, 
andCRS differentiate the trigger circuit output for the 
- slope; and C14, R32, and CR6 for the -fslope. When 
the SLOPE switch is srt to +, -t-S volts is applied to 
CRS through R40 and Ril to inhibit Q7 output. The 
negative pulsea applied to Q9 base will trigger the 
output one-shot to' produce positive pulses for Qll. 
Qli feeds output pulses to AS for further routing. The 
output of QIO is not used.*’ During remote operation, 
the LEVEL control can be set to PRESET and an ex- 
ternal +3 volt level can be used at J12(26)to remotely 
. set the trigger level. 

A4 TROUB^SHOOTINQ 

Check i 12 gnd -«-5. 1 DC voltages. Check input^slgnal 
at pin 1 fpr minimum 100 mV rms. Check waveforms 
to determine defective stage. Trouble can be further 
isulat^ "by voltage and resistance measurements. 



Models 533QA/B 



A4 ADJUSTMENT 



With 10 MHz applied to counter input, A4R10is adjusted 
for maximum sensitivity. An HP 651B test oecUlator 
is required. Proceed as follows: 

r- 

a. Set Counter controls as follows : 



SAMPLE RATE 

FAST-NORM-HOLD 

MUTLIPLIER 

FUNCTION 

STORAGE 

SLOPE 

ATTENUATOR 
AC-DC 
LEVEL 
N Switch 



SllghUy CW out of PWRQFF 
NORM ‘ * 

10 

RATE 

ON 

+ 

XI 
DC r 

preset ^ 

1000 



b. Connect 10 MHz at 0: 1 V rms to INPUT connector. 

c. Adjust Input level unit display is unstable. ^Adjiftt 
A4R10 for staUe display. ^ 

d. Repeat b and c until A4R10 la adjusted for naaxi- 

mum sensitivity*, * > 




0' ,05 V/cm -f Slope 

20 Ms/cm 



O • 05 v/cm -Slope 
.2 Ms/cm • 






. 05V/cm -t-Slope 
20 Ms/cm 




V ffU • 

^ ' ‘i r ■ 



. 2 V/cm + Slope 
. 2 Ms/cm 



. 1 V/cm -fSlope 
20 ps/cm 





. 5 V/cm -Slope* 
2b Ms/cmi 



All waveforms dc coupled through 10:1 divider probe. Center line of graticule is zero volts. 
Triggering is internal qc. . 

Couhter Controls: 



ATTENUATOR . 
•AC-DC. 

SLOPE. 

LEVEL. 

INPUT . , 



. XI 
. AC 



. PRESET 

. 10 kHz at 100 mV rms 
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A4 . AM PLIFIER/TRIGG ER 



.Y (0528T-ft0002) (NOTE I) 



-gPOOZHHOTC I) 



PART OF AW REMOTE INTERCONNECT ASSY(OM3o-60024) 
^ 9ij .. 



/row 

A2J«(*<4> 

SHICLD 

CROUMO 

FROM 

A2J«AI3.a) 



NOTES 



1. REFENEMCE OESMNATION8 WITHIN THIS 
ASSEMBLY ARE ASSREVIATEO. AOO 
ASSEMSLY NUMBER TO ABBREVIATION 
FOR COISRLETE KSp«IPTK>N. 

2. UNLESS OTHERWISE MOICATED: 

RESISTANCE M OHMS, 

CARACrTANCE IN PICOFARADS; 

S CRIO IS A THREE JUNCTION DIODE 



FROM AMI, 2) 



«tRT OF A3 
INTERCONNECT 
ASSEMBLY 

(05 ^-60 004)(N0TE 



REFERENCE DESIftNATiOMS 



OELneb: 



A4QI (BOTTOM VIEW) 



Figure 8-12. Araplifier/Trigger A4 
8-23 
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Circuit Diagrams 



SAMPLE RATE. TRANSFER, AND RESET 
CIRCUITS 



When the main gate closes, IC6A(1) goes low to set 
the sample rate FF (Q » high, Q * low). This will 
cause the transfer Qo^-shot to supply a low transfer 
output pulse. When 1C6A(14) goes low, Q4 turns, off 
and C2 (or C2 and bd) pharges through the sample rate 
potentiometer. After the delay set by the RC time 
constant, Q2 and Q3 conduct to drive IC3B(6) high. 
When ICdB(d)goee high, IC6A(3)goes low to reset the 
sample fate FF. Since IC6A(14) also connects to 
IC7A(2), the main gate FF is held in the reset state 
for at least the durationof the sample rate time. When 
1C6A resets, the reset OS provides a low reset output 
pulse at IC3A(3) and a high reset output pulse at the 
collector of Q6. The low reset pulse ccmnects back to 
IC7A(13) to inhibit the J input of the main gate . FF. 
When IC7A(2) is high (IC6A is reset), and IC7A(13)is 
high (reset puls^ is over) and when no printer hold off 
is present at A5(M), then K77A(12) goes low to drive 
IC6B(9)high. When the next clockpulsearrives, IC6B 
setsto open the main gate. Timing diagrams are shown 
in Figures 8-5 through 8-7. When the FAST-NORM- 
HOLD switch is set to FAST, Q5 is on and K1 is de- 
energized. QSactstodecreasethetlmeconStant of the 
reset OS during fast sample rate times. 



GATE CIRCUITS 



The gate circuUs serve to route the signal input and 
time base signals to the proper points during the 
various rhode of operation, llie gates are controlled 
by selector switches on A9 or from the remote pro- 
gram cpnnector J12. Figures 8-5 through 8-7 show 
the control lines and signal paths during the various 
modes. 



MAIN GATE FF 



IC6B is controlled by the set, reset, J, K, and clock 
inputs. The set and reset ir^ts override all other 
inputs. When IC6B is set (Q is low), the main gate 
will be open. For main gate operation during the 
various modes, r^er to Figures 8-5 through 8-7. 



. 1 V/cm -Slope 
50 ps^cm - Main 
5 ps/cm - Delay 



. 2 V/cm -Slope 
50 ps/cm - Main 
5 ps/cm - Delay 



. 2 V/cm -Slope 
20 ps/cm 



O .2 V/cm -Slope Oa • 05 V/cm -Slope ' 0^ . 05 V/cm -Slope 

50 ps/cm - Main 10 ps/cm 5 ms/cm 

10 ps/cm - Delay FAST CCW NORM CCW 

SAMPLE RATE SAMPLE RATE . 

All waveforms dc coupled through 10:1 divider probe. Center line of graticule is zero volts. 
Triggering is internal ac. 

Counter Controls: 

SAMPLE RATE FAST CCW (except TP 5B) 

FUNCTION RATE 

ATTENUATOR CHECK 

N Switch 00010 

MULTIPLIER XI 

STORAGE ON ‘ 
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riE 




iHS- 







1 


PHr ' 








j' <• ' 








'J 


, • 




T ■ J 




'.■r' 









A5 GATE CONTROL 



START CONTROL 
FROM 49(H). 
Jl2(2l) THRU *' 
J7(A7) 



"00001“ SIGNAL 
FROM A2P6IA7) 



(fOfl use WITH 
SPeclALS) 



PRINTER HOLDOFF 
FROM A2P6IAI) 



STOP CONTROL 
FROM 49(F), 
A2P6(AS). Ji2(22l 
THRU J71A91 



RESET FROM A9(M). 
JI2{28) THRU J7(64> 
STORAGE CONTROL 
FROM A9{E),JI2(2S) 
THRU J7(AII) 



NORMAL CONTROL 
FROM A9(IS],JI2(20I 
.THRU J7(A9} 






F/MN CONTROL 
FROM A9(PI,JI2(4) 
THRU J7(A6) 



TIME CONTROL 
FROM A9(R).JI?(34) 
THRU J7»C3) 



RATE CONTROL 
FROM A9(T).ji2(i6) 
THRU /7(C7) 



-M signal 

FROM A6(6) 



>N signal 
FROM A2P6(A)) 



AMPLIFIER OUTPUT 
FROM 'A4U2I 



CHECK control 
FROM A9<0,JI2(9I 
THRU JTiei) ' 



CHE(;k CONTROL 
FROM A9(I9) 

CHECK SIGNAL 
FROM A6IJ) 



t 
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(OSSSO-SOOOeHNOTE I) SERIES 1224 REV C 



*3.fy 






NOTES 



REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE AB8RCVIATE0. ADO 
ASSEMBLY number TO ABBREVIATION 
FOR. COMPLETE DESCRIPTION. 



2 UNLESS OTHERWISE. tNOICATEO: 
RESISTANCE IN OHMS, 
CAPACITANCE IN PICOfARAOS; 



CLOCK OR SIGNAL (^M INPUT) 
TO A6(4) 



REFERENCE DESIGNATIONS 



COUNT 
TO A2I 



Figure 8-13, 



Circuit Diagrams 



RESET To 



A«-00,L) 



RESET TO 

A2P6(ea) 



TRANSFER TO 
A2P6(AIS) 

MAIN GATE CONTROL 
TO A2P6(BS). JI2I30) 
THRU JT(B8) 






Gate Control A5 



‘ C 



8-25 





Section Vld 
Circuit Diagrams 

A6 OPERATION 





A6 TROUBLESHOOTING 



'Models 533QA/B 





1 MHa OSCILLATOR , ' ^ 

The internal frequency standard is generated by 1 MHz 
crystal coiitrpUed oseUlator Ql. When Is set. to 
INT, the 1 MHz output feeds' to shaper circuit IC4B 
and IC4A. IC4C(10) suji^lies 1 MHz pulses to FREQ ^ 
STD output lack Jll.. The output of !€0(13Vprovide8 
an output to A5(12) for a che6k signal aiid also to 
ip3A(2). When ^e counter is not in the F/MN mode, 
IC3A(1) isthlgh and IC3D(12)is low ttf route the 1 MHz 
through IC3C. Decades ICl and IC2 are gated divide 
by 10 IC's that provide a 4- 10 output at pin 13 when'' 
pin 14 is held low. ' The decade reset line requires a 
high reset “pulse t& reset the decadesr When the XI 
MULTIPLIER isAelecfed, the 1 MHz goes through’ 
Q4 and IC3B to Ae<8). When XIO MULTIPLIER is ' 
selected, the l^MHz routes through IQlAj where it is 
dlvided'by>ten to supply a 100 kHz to IC3B. 

During F/MN mode, 1C3A is disabled i|nd IC3D isy ' 
enabl^ to route the' checker amplifier signal through • 
the decade dividers. ' ^ 



EithePa logic probe or. an oscilloscope ran be used, to 
isolate troubles to an Individ^ 1C pr stagei Wave- 
forms are shown for key che^polflts. > 

ADjJSTMENT , , - 

Tb'is adjustment consists of displaying the 1 MHz 
, oscillator output op the vertlctd output of an oscillo- 
scope. A frequency standard Is'qsed to trigger the 
horizontal input. A6C3 is adjusted for mlninium drift 
on the scopedisplay. Ah lH’’107AI^ frequency stvidard 
and an HP 180 oscilloscope with 180 lA.andl820A^lug- 
ins are required. v > ■ 

r • ' ■ . ' 

a. On counter rear panel, set FREQ STDtoINT and • 
connect FREQ STD output to oscilloscope veirtieat input. 

^ ‘ ' * i 

c7. Connect 1 MHz freqiieiicy ' standard .to osclllo- 
r. 'scope trigger input. 

c. Set oscilloscope controls for 1 MHz display and 
adj^t A6C$ ff>r minimutn drift of display. 





0 . 2 V/cm +SIope 
. 5 ps/cia • 



0 ,2V/cm+Slope 
. 5 Ma/dm. ; 



.;2V/cra 
‘ilo Ms/cm 
MULTIPUER XlOO 



z2y/cin 

2 Ms/cjn 

MUTUPUER XI 



. 2V/qm '+ Slope 
2 Ms/cm 



All waveforms dc crapled through. 10: 1'divider probe. Ceo^r line of graticule is zero volts, 
Triggering is interp^ • / 

Cbimter Controls: , 



INT-EXT. 
FUNCTION 
INPUT . . 
N Switch . 



INT 

RATE 

None 

00000 
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1 J 


1 .*«- 
L-j \ v._ 


0.2 V/cm +Slope 
. 5 /is/qm 






— — 











OneHP1B20-01W« " 
itp4c*d by HP 
t82&04t2 ortM"ie2(M)413. 



One HP 18?q 0199 it capkMtil 
by ont HP 1820-0413 *nd one 
HP tS3004'l2 or two 1820-0413. 



Models 5330A/B 



IC1 AND IC2 CONFIGURATIONS 



ICt and IC2 may be 8-pin or 16-pin packages. Two 8-pin packages may replace or be neplacfd by one 16 
pin ^nit as shown in the diagrams^low. 
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A6 {MHz T IME BASE ASSEM BLY ( 0S330-moo21.(w te o 

^ TIME BAK. 



• PART OF A3 
INTERCONNECT 
ASSEMBLY (OS330-60004) 



PART OF AI4 REMOTE 
INTERCONNECT 



NOTES 



REFERENCE DESIGNATIONS WITHIN THIS 
ASSEMBLY ARE ABBREVIATED. ADO 
ASSEMBLY NUMBER TO ABBREVIATION 
FOR COMPLETE DESCRIPTION. 



UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS; 
CAPACITANCE IN PICOFARADS;'; 
INDUCTANCE IN MICROHENRIES 



3. ASTERISKltfl INDICATES SELECTED 
COMPONENT. AVERAGE VALUES SHOWN 

4., available ON SPECIAL ORDER. 






PIN NUMBERS SHOWN ON SCHEMATIC 
ARE FOR THE SOCKETS NOT THE I.&'S. 

THE DECADE DIVIDERS MAY BE IN B'PIN 
OR 16-PIN PACKAGES. SEE CONFIGURATIONS 
BELOW/COMPORENT LOCATOR. ICIB IS 
NOT SUPPLIED WHEN B-PIN PACKAGES 
-ARE 'USED. 



REFERElice OESIONATIONS 



CHECK 



ASII2) 



CLOCK /AMPL 



FROM 

AS(IO) 



*s./y 



V5./K 



¥-3./y 



OATCO 
OUT I 



FROM 

AS<L) 



XIOOO 



JlOSEC 



FROM 

A9(l€). 

JI2(2) 



FROM 

A9(V], 

JI2(IB) 



FROM 

A9(S). 

JI»I5) 



Figure X MHz Time Baee A6 

8-27 



NO 

■PREFIX. 


■ ■' A3 


A6 


i ; 


Jll, 

St 


J7 


■ 

ICI-6 

LI 

■qI-5 ' 
RI-25 

‘ Yl 


P7 



PART 




1, 

i 




y 


; 1 




'1 

Is 


1 


. J 


1 .r. 

1 ■ . ' 


PART 1 

. or 





ASSEMBLY (06330-60024) 

l^OF^ * ' 


VK) 


tpfcgg 


• 

l/Hij 87 

, r 


11 ' ■ , 


■i ^ ° 

GRA ! 


I »<ART 

\ or ’ i 

^P7 jj. 


■ / 

1 Jll 

6 : BNC V 


? ^ O 


[]"] ' ^ 







il^BB 


qi \i»j/ 






C6* 1 

a 

j 
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A7 OPERATION 

The +17S volt ou^ut is us^ for the digital display 
tubes and annunciator circuits on Al. The +5. 1 volts 
Is us^ to power most of the circuits In the counter. 
The +5. 1 volt section receives operating bias from 
the -12 vplt supply. Regulator Q1 Is mounto^ on the 
rear of the counter chassis. 

A7 TROUBLE$HOOTINQ 

warning 

USE extreme caution WHE5^ iftoUBLE- 
SHOOTING THISASSEMBLY. +175 VOLTS IS 
present AT SEVERAL POINTS ON THE 
BOARD. # 



If the power supply Is overloading, perform voltage 
and resistance measurements to isdate trouble to the 
power s^ply or to external circuits. If trouble Is 
external to pdwer supply, turn power OFF, then re- 
move PC boards receiving the +5. 1 volts until over- 
load Is Isolated to a paHlcular PC board. 



Section VIII 
Circuit Diagrams 

AS OPERATION 

This assembly supplies +12 volts. The -12 V output 
provides operating* bias for the +12volt regulator and 
vice versa. The -12 volt supply also provides oper- 
ating bias for the +S. 1 volt regulator. If either the 
+12 V or-12V regulator overloads, the interconnecting 
operating biases will cause both regulators to turn off 
to protect the supply. To restore power, either de- 
press A8£1 or lnte^rupt the 115 volt input power. 

AS TROUBLESHOOTING 

■ ' ■ CAUTION 

. 

I 

Do not short the heat sink plates on Q2 and 
Q5. The plates are at the collector potential. 

If no output, press RESET switch A8S1. If still over- 
loading, make voltageandresistancemeasurementsto 
Isolate trouble to power supply or to external circuits. 
If trouble is external to power supply, turnpuwerOFF, 
then remove PC boards receiving that particular volt- 
age until overload is Isolated to a particular PC board. 
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-4 








H 


M 


f . Cl ^ 




1 ^ 

r". ' 


liBB 


fl 


CRS) 








P. 




a 
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A9 OPERATION 

When J12(ld) is low, all front panel switches are in- 
operative exce|A POWER and RESET. The potentio- 
meters are still operative. When the counter is notin 
remote control operation, A9(L) is high so that all IC 
inputs are held high except ICIC, ICIE, and ICIA. As 
an example of operation, the MULTIPLIER switch 
routes the low output of IClF(8)to one of four outputs 
to select the corresponding multiplier value. Notice 
that the RESET circuitsareACcoupled, swltchSSwill 
ground’IClC(S) when depressed. When the FUNCTION 
selector switch is in between detents, IC1C(5) is also 
low. When IC1C(5) goes low, a momentary reset pulse 
is generated to reset the center. When the ATTENU- 
ATOR switch is in CHECK, I^IE(IO) goes high to en- 
able the check signal gate oiv ^. 





Models 5330A/B 




02844-1 





Sebtion VIII 
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A9- SWITCH ASSEMBLY (OMSO- 6 OO 12 ) (note i) 



FROM 
JI2IIO) 
THRU 
J71B J) 

I NOTE 4) 



REMOTE 



'.l/< 

IKQ-0907 



icHtc» I m 



STOP 



START 



PRESET 






REMOTE 

LIGHT 



samplI 

MOLD 



XIO XlOO XHX)D RATE 



CYCLE 



(start 



STORAGE 



•SLOPE CHECK CHECK 



TO TO 

A4{4) A2P6CA9I 



TO TO TO TO T6 TO 

A9(7) A5(3) A2P6te7) A2P6I0I2) A2P6(eiO A2P6(BiO) 



.TO TO TO TO TO 

'A9(C) A9(») ,A2P6(A6) A^P6<B9) A3(R) 



NOTES 



2. UNLESS OTHERWISE mUCATEO: 
RESISTANeC M 6 hMS; 
capacitance IN,PICOfARAOS; 

1 !-•-» DENOTES DETENT POSITION- 
93SOA MODELS SELECT RATE, TIME 
OR F/MN - MAN ONLY. 

4. WHEN PIN L IS HIGH. FRONT PANEL 
CONTROLS ARE OPERATIVE. A LOW 
AT PIN L OISAILES ALL ' RONT 
MNEL CONTROLS EXCEPT *OWER, 
SAMPLE RATE, LEVEL AND RESET. 



Figure 8-16. Switch Boai'd A9 



Models 533QA/B‘ 



S8 AND A10 OPERATION 

Thumbwheel switch S8 Is a decimal to BCDconferter. 

A ground is applied to S8(5) from A2J2A(8), As an 
example of operation, when the number 7 is dialed in 
on the switch, pins 1, 2, and 7 are grounded to repre- 
sent a C, B, A output (4, 2, 1) to A2 decades. Table i 
8-4 shows the switch truth table. AlO serves to inter- 
connect the switch outputs to A2. 

S8 TROUBLESHOOTING 

A quick way to check the N switch is to set the counter 
in the CHECK-RATE mode with N = 00000 and M = 1. 
Using a straight edge, rotate all switches to 11111, 
22222, etc. , and check that readout corresponds to 
switch setting. When a particular digit is faulty, use 
a logic probe and Table 8-4 to cneck each switch output. 
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Table 8-4. SB and S9 Truth Table 



Decimal Number 


D 


C 


D 


A 


on Switch Dial 


Output 


Output 


Output 


Output 


(Pin 6) 


(Pin 7) 


(Pin 2) 


(Pin 1) 


■ 0 ' 


H 


H 


H 


H 


1 


H 


H 


H 


L 


2 


H 


H 


L 


H 


3 • 


H ' 


H 


L 


L 


4 


H 


L 


H 


H 


5 


H 


L 


H 


L 


‘ 6 


H 


L 


L 


li 


»8 


H 

L 


L 

H 


L 

H 


L 

H 




L 


H 


H 


L 




Note: PI A is on underside of board 

A10 SWITCH INTERCONNECT ASSEMBLY 



Note: PI A is on underside of l>oard 



All SWITCH INTERCONNECT ASSEMBLY 



02844^1 






S8-N SWITCH 



AlO SWITCH INTERCONNECT 



RART OF A2 COUNTER ASSEMBLY 

(05S 30 - 60011) OR (0S330-6O023) 



105330-60005) 
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S9 LIMIT I SWITCH (LI) / 



All SWITCH INTERCONNECT 



PART OF A2 COUNTER ASSEMBLY 
(05330-60023) 



(05330 - 60001) 



(05330-60025) 



iciniis) 



icrrniB) 






ZCI9C00) 



Figure 8-17. N Switch S8 
Switch Interconnect AlO 
LI Switch S9 
Switch Interconnect All 
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$10 AND A12 OPERATION 

Thumbwheel switch S8 fs a <decin^l to BCD converter. 
A ground is applied to S10(5) (rum A2J4A(8). As an 
example of operation, when the number 7 is dialed in 
on the switch, pins 1,' 2, and 7 are grounded to repre- 
sent C, B, A outputs (4, 2, 1) to A2 coincidence de- 
tector. A12serves to interconnect theswitchoutputs. 

$10 TROUBLESHOOTING 

A quick way to check theLswitches is to set the coun- 
ter to theF/MN RECYCLE mode with M= 1, N= 00001, 
and both limit switches to 00000. Using a straight 
edge, I'otate a limit switch to 11111 and press start 
switch, check that display corresponds to switch 
setting. Repeat for 22222, 33333, etc. When a par- 
ticular digit is faulty, use a logic probe and Table 8-5 
to check each switch output. 



V 




Table 8-5. SIO and Sll Truth Table 



Decimal Number 
on Switch Dial 


D 

Output 
(Pin 6) 


C 

Output 
(Pin 7) 


B 

Output 
(Pin 2) 


A 

Output 
(Pin 1) 


0 


H 


0 


H 


H 


1 


H * 


H 


H 


L 


2 


H 


H 


L 


H 


3 


H 


H 


L 


L 


4 


H 


L 


H 


H 


5 




L 


H 


L 


6 


,.H 


L 


L 


H 


.7 


H 


L 


L 


L 


8 


L 


H 


H 


H 


9 


L 


H 


H 


L 
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4 



ftTTCrWATflH XI 
TO, A2P6<ei2) 



le 17 16 13 



Nl. 



AA-AAAAAA 



1 - 



A A A A 



14: 






, sample hold 



USE MATING 
CONMECTOS 
HP I2SI~00B4 
(AMPHENOL 
37-30360) 



* 5 / V FROM 
A7II3, 14) 



• START TO A5(9) 



■ STOP TD^A516I 



IN OUTPUT FROM 
A2P6(»I) 

MAIN GATE 
CONTROL FROM - 
ASIS) 



■■ STORAGE TO 49(13)^ 

* 

• * SLOPE TO A419T 
' - SLOP^’ TO A4H01 







\ 






. - 
Figure 8-19. Digital Recorder Jack JB 
Remote Function Jack ^12 

■<* 8-37 



-s. 



HEWLETT 






PACKARD 



MANUAL CHANGES 



MANUAL DESCRIPTION - 

INSTRUMENT: S330A/B PmM Counttri 
SERIAL PREFIX: 1224A 

DATE PRINTED: ' JULY 1973 

HP PART NO: 



0633040011 





CHANOE DATE: 11, 1973 

(Thta clungt tuptruAl^l wrliw dtttd changH) 

• MN(t Ml changnlhi^M ERRATA. 

' • OmcIc tlw following tibia lor your inatruinant'i 
•arial pralix or aarial .numbar and maka liitad 
changalil to manual. 



. IF YOUN INSTRUMENT 
HAS SERIAL PREFIX 
OR SERIAL NUMBER 


MAKE THE 

FOUOWINQ CHANGES 
TO YOUR MANUAL 




IF YOUR INSTRUMENT 
HAS SERIAL PREFIX 
OR SERIAL NUMBER 


MAKE THE 

FOLLOWING CHANGES 
TO YOUR MANUAL 











































■ NEW OR REVIS^ITEM 

r 



ERRAT^ 

Paga 34, Figurt 34: * 

Changa photo call-out #9 to #10. 

Add photo call-out #9 to connactor batwaan two #8rf»ll-auti. 




S4SI 3. 9 10 9 7 9 

YL^L±L 



t^irKmias am, 













MANUAL CHANGES MODEL 5330A/B Ptgi2 



ERRATA (Cant'd) 

^Pag* 8-17/IB, Figura 8-10, A2 cornponant locaton; 

Show A2R28 ai baing )uat rW<t of A2RS - laa IMuitration; 

►Paga 8-1B, Figura 8-10, A2 achamotlc: 

Changa A2R3 from 6100 to 1800 OHM. 

»-Paga 8-33, Figura 8-17: 

Changa part nurabtn of SB and SB from 06330-80001 to 3100-3200. ' 

• 

8-36, Figure 8-18: 

Chwigs ptrt numbtre of $10 and $11 frtmi 06330-60001 to 3100-3208. 




